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1M SRAMs @ 
4M EPROMs @ 


4M DRAMs @ 
1M Flash EEPROMs @ 


4M Pseudo Static RAMs @ 
t MASK ROMs e 


8/16 Mb 


Dynamic RAM 


DRAM Module 
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(eX) 


2M 


32M 


64M 


36M 


912Kx8 


4Mx8 


1Mx32 


2Mx32 


1Mx36 


Product Number 
(Package Code) 


HM514100JP/LJP 


HM514100AS/ALS (CP-20D) 


(CP-20DA) 
ZP/LZP (ZP-20) 


HM514100AT/ALT (TF-20DA) 


AZ/ALZ (ZP-20) 


AJ/ALJ (€P-20DA) 


HM514101JP 
ZP 


HM514102JP 
ZP 


HM514400JP/LJP 


(CP-20DA) 


(ZP-20) 


(CP-20DA) 


(ZP-20) 


CP-20DA) 
ZP/LZP (ZP—20) 


HM514400AT/ALT (TF-20DA) 


HM514400AS/ALS (CP-20D) 


AZ/ALZ (ZP-20) 


HM514410JP 
ZP 


HM514402JP 
ZP 


HM514412JP* 
zP* 


HM514800JP* 
zP* 


HB56A48A 
AT 
B 


HB56B48A 
AT 


B 
HB56C48A 
AT 


B 
HB56A49A 
AT 


B 
HB56A49B 
HB56A49BR 


HB56B49A 
AT 
B 

HB56C49A 
AT 


B 
HB56D132BR 
HB56D232B 


HB56D136B/BR 


AJ/ALJ (CP-20DA) 


(CP-20DA) 


(ZP-20) 


(CP-20DA) 


(ZP-20) 


(CP-20DA) 


(ZP-20) 


(CP-28D) 
(ZP-28) 


(SIP-30) 
(SIP-30) 
(SIM-30) 


(SIP-30) 
(SIP-30) 
(SIM-30) 
(SIP-30) 
(SIP-30) 
(SIM-30) 
(SIP-30) 
(SIP-30) 
(SIM-30) 
(SIM-30) 
(SIM-30) 


(SIP-30) 
(SIP-30) 
(SIM-30) 
(SIP-30) 
(SIP-30) 
(SIM-30) 
(SIM-72) 


(SIM-7 2) 


(SIM-7 2) 


Suffix 


-12 
-10 


Characteristics 


Access 
(ns) max 


max lec (mA) 
Act./Std-by 


70/2 (0.3) 
80/2 (0.3) 
90/2 (0.3) 
90/2 (0.3) 
80/2 (0.3) 
90/2 (0.3) 
100/2 (0.3) 
110/2 (0.3) 
110/2 (0.3) 
80/2 (0.3) 
90/2 (0.3) 
100/2 (0.3) 
110/2 (0.3) 
110/2 (0.3) 
70/2 
80/2 
90/2 
70/2 
80/2 
90/2 


70/2 (0.3) 
80/2 (0.3) 
90/2 (0.3) 
90/2 (0.3) 
80/2 (0.3) 
90/2 (0.3) 
100/2 (0.3) 
110/2 (0.3) 
110/2 (0.3) 
80/2 (0.3) 
90/2 (0.2) 
100/2 (0.3) 
110/2 (0.3) 
110/2 (0.3) 
70/2 
80/2 
90/2 
90/2 
70/2 
80/2 
90/2 
70/2 
80/2 
90/2 
90/2 
100/2 
110/2 


560/16 
640/16 
720/16 
720/16 
560/16 
640/16 
720/16 
560/16 
640/16 
720/16 
630/18 
720/18 
810/18 
810/18 
630/18 
720/18 
810/18 
630/18 
720/18 
810/18 
630/18 
720/18 
810/18 
560/16 
640/16 
720/16 
720/16 
600/32 
680/32 
760/32 
760/32 
760/24 
880/24 
1000/24 
1000/24 


Product Number 
(Package Code) 


Access | max Icc (mA) 
(ns) max | Act./Std-by 


820/48 


MOS MEMORIES 


DRAM Module : 


Static RAM r 


Pseudo SRAM : 
SRAM Module a ‘ 


4M | 256Kx16| C 
0.8 
um 


FLASH-EEPROM * 
MASK ROM * 


HB56D236B (SIM-72) 


HM624256P 


(DP-28) 
JP (CP-28D) 
HM624257JP (CP-32D) 


HM628128P/LP —_(DP-32) 
FP/LFP — (FP-32D) 


30°? 


120/2 
70/2 (0.05) 


HM628128LFP-xxSL 


70/2 (0.05) 
(FP-32D) 


HM628128LT/LR  (TFP-32D) 70/2 (0.05) 


(DP-32) 
(FP-32D) 


HM658512DP/LP -12{ 120 75/2 (0.2) 
DFP/ 


LFP 


HM66205L (DM-32A) | -12 | 120 80/(0.4) 


HN27C4096G (DG-40A) 100 (10MHz) 
/0.02 


HN27C4096CC (CC-44) 100 (10MHz) 
/0.02 


HN27C4096CP* (CP-44) TBD 


HN29C101P (DP-32) 
HN29C101T* (TFP-32DA) 


TBD 
TBD 


EO 
30° 


HN62414P (DP-40) 90/0.03 


HN62414FP (FP-44A) 


F (FP-48) 
512Kx8 HN62444BP* (DP-40) 50/0.03 
256Kx16 BCP* —(CP-44) 
51 2Kx8 HN62314BP (DP-32) 50/0.03 
BF (FP-32DA) 
HN62444P (DP-40) 50/0.03 
FP (FP-44A) 
F (FP-48) 
TFP (TFP-44) 
HN62344BP 50/0.03 
BF 
8M | 1Mx8 HM62408P (DP-42) 50/0.03 
512Kx16 FP (FP-44A) 
F (FP-48) 
1Mx8 HN62308BP (DP-32) 50/0.03 
BF (FP-32D) 
16M | 2Mx8 HN624016P (DP-42) 50/0.03 
F (FP-48) 


. 1M HM534251A/3AJNP* -10 {100/25 | 100/7 

U [ OF (cp-28D) | -8| 80/25 | 115/7 
AZP* —_(ZP-28) 

HM538121A/3AJP* ~10 |100/25 | TBD 


(CP-40D) -8 | 80/25 


Video RAM 


* under development 


SUBMICRON MOS MEMORY SHORTFORM 
FOREWORD 


May, 1990 


This is the first edition of the Hitachi Submicron MOS Memory Shortform. 
It contains information about the currently available Hitachi Submicron Memory 
Products. 


All products are designed and manufactured with leading edge 0.8 micron design 
rules. This technology provides many advantages to engineers and system desig- 
ners, including higher density, faster speeds, lower power, and increased package 
variety - particularly in modules. 


This book contains an overview of all DRAM with x 1, x 8, x 9, x 16, and x 18 
configurations; through-hole ZIP and surface mount SOJ packages; standard and 
low power options; and with four operating modes including fast page,write per 
bit, nibble and static columns. Hitachi also offers 4 Megabit DRAMS in 300 mil 
wide SOJ packages and TSOP packages. Modules are described with data widths 
of x 8, x 9, x 32 and x 36. 


Other devices are in design and in the inital stages of production. In addition to the 
information included here, Hitachi can supply devices and data sheets with 60 and 
65ns access times. Ask for: 


HM514100AJ/AZ-65 
HM514100AJ/AZ-6R 
HM514400AJ/AZ-65 
HM514400AJ/AZ-6R 


In addition to the 4 Megabit DRAM devices and modules, all other submicron pro- 
ducts like 1 Megabit EPROM, 4 Megabit PSRAM, 4 Megabit EPROM, 1 Megabit 
Flash EEPROM and 4, 8, 16 Megabit MaskROMS are also included in this short- 
form. 


New designs will continue to evolve from this advanced technology. Faster speeds, 
slimmer packages, devices with wider data busses and an increasing variety of 
modules, including custom designs, will meet the requirements of specific custo- 
mers and applications. 


For additional information, contact the nearest Hitachi Europe Ltd. sales office, 
Representative or Distributor. For your convenience, Hitachi sales locations ar 
listed at the end of this book. 


Copyright © Hitachi, Ltd., 1989, 1990 - All rights reserved. 
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This document contains information on new products. 
Specifications and information contained herein are 


Subject to change without notice. 
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Mi PACKAGE INFORMATION 


@ Dual-in-line Piastic 


@®DP-16B 


19.2(0.756) 
20.32max. 


—— 


16: (0.800max.) 
aus 


_} L089 : ris 


(0.035) (0.051) 


(0.200max.) 


2.54min.| (9, !00min.) 


2.54 + 0.25 
(0.100 +0.010) (0.019+ 0.004) 


(0.100min.) 5.08max. 


0.48+0.1 


@DP-18C 


22.26(0.876) 


r 22.86max.(0.900max.) io 


7.37max. 
(0.290max.) 


{|_7.1 
(0.280) 


1.3(0.051) 


: | 
ee ae ; ne 
0.48 +0.1 2.54+0.25 
(0.019+0.004) (0.100 + 0.010) 


2.54min. §.08max 
(0.100min.) (0.200max.) 


E 


(0.020min.) 


@®DP-20NA 


24.8(0.976) 
[20 25 40max.(1 000max mi 


ea 


7.1 
(0.280) 


7.3)max. 
(0.290max.) 


| 110 
| 114 13 flea 5 
(0.045) (005!) yO 
=- E€E wE 

=E.9.€9 

w oTea 

Boe CPR 

ce 

ef 

Oo 

a tL ~e 
2.54+ 0.25 0.48+0.! ° 


(0.100 + 0.010) (0.019 + 0.004) 


10 


Unit: mm (inch) Scale 1/1 


@DP-18B 


22.0(0.866) 


| 18 22.86max.(0.900max.) r 


1.3max. 
(0.287max.) 


| 6.6 | 
(0.260) 


1.3(0.051) 


0.48+0.1 


2.54min. 5.08mex. 


(0.100min.) (0.200max.) 


2.54+0.25 
(0.019+0.004) (0.100+0.010) 


© DP-20N 


25.40max. 


] 
||.0.89 | ee ae 
acs UI) ee ee (0.300) 
£.9..ES 
1 OTSs 
pais 
ge : 
Ee wen 
z 9.29-0° got 
5 A, Rts 
2.54 + 0.25 0.48 + 0.1 o 0~15° 2A: 
(0.1004 0.010) (0.019 + 0.004) 
@ DP-22N 
27.08(1 .066) 


27.90max.(1.098max.) 


0.88(0.035) 1|.3(0.051) 
| 
é 
alg. 
ES 
0.48+0.1 2.54+0.25 = 
(0.019 + 0.004) (0.100 + 0.010) 
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PACKAGE INFORMATION 


@ Dual-in-line Plastic — Unit: mm (inch) Scale 1/1 


@ DP-22NB 


31.6( 1.244) 


27.90max.(1.098max.) 24 32.5max.(1.280max.) 13 


13.4 
(0.528) 
14.6max. 

(0.575max.) 


0.88(0.035) 1.3(0.051) 


2 
| 1.2 
- (0.047) Be 


3 = % (0.600) 
He £538 
a5 aera s 
—fes offline 
ele cc 
s ae EE 9 20°84 
o = + : 
0.48+0.1 2.54 +0.25 > eae tee me LES a4 /| de g\0'8' 


(0.100 + 0.010) (0.019 + 0.004) 


(0 
° 
i 
or 


(0.019 + 0.004) (0.100 + 0.010) 


@DP-24A @ DP-24N 


30.4(1.197) 
31.75max.(1.250max.) 


24 13) 


30.48(1.200)max. 


Ie 29.62(1.166) 3 


| 66 | 
‘(0 260) 


7.0max 
(0.276max.) 


2. 


H (o-035) (0051) 


1.300 
(0.051) 


0.51(0.020)min. 
“081d. 200)max. 


= 


Simin 


(VU UZOmin ) 


1.27 0.48+0.10 256+40.25 
(0.050)max. (0.019+0.004) (0.100 +0.010) 2 54+0 25) 2 


(00018 £0 oo4) (0 10040010) 


254&4min 5 08max 
(U0 100min ) 1G 200max } 


2.54(0.100)min. 


@ DP-24NC 


29.88( 1.176) 
30.48max.(1.200max.) 


(0.200max.) 


0.48+0.! 2.54+0.25 
(0.019 + 0.004) (0.100 + 0.010) 


2.54min. : 
(0.100min.) 5.08max. 
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@ Dual-in-line Plastic Unit: mm (inch) Scale 1/1 


@ DP-28C 


34.70 (1.366) 
0.89 | | 13 
(0.038) (0.051) 


ait 
0.29-08 
AK 0 


(0. 


_—____— 36. 1.417) 
37.32max.(1.470max.) 
: 


| 6.60 | 

' (0.260) 
7.3max. 

(0.287max.) 


I \4 
|.30(0.051) 


2.54min. 5.06max. 
(0.100min.) (0.200max.) 


0.48+0.! 2.54+0.25 
(0.019 + 0.004) (0.100 + 0.010) 


41.9(1.650) 
42.5max.(1.673max.) 


13.7max.(0.539max.) 


13.4(0.528) 


) 


| 
0.51 min. 
(0.020min 
5.08max 
(0.200max.) 


0.48+0.! 
(0.019 + 0.004) 


54min. 


(0.100 + 0.010) 


2 
(0.100min.) 


§2.8(2.079) 


(0.528) 
14.6max. 
(0.575max.) 


(0.020min.) 


5.08max. 
(0.200max.) 


2.54+0.25 
(0.100 + 0.010) 


£ 
(0.019 + 0.004) 3 
~ * 
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@ Dual-in-line Plastic 


52.8(2.079) 
53.7max.(2.1 | 4max.) 


2.54 + 0.25 
(0.100 + 0.010) 


-o~ 

: we 
—~ x @ 
o SE 
NER 
Nor 
sv" 
-o 
— 


(0.600) 


(0.020min.) 


2.54min. 5.08max. 
(0.100min.) (0 200max.) 
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Unit: mm (inch) Scale 1/1 
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PACKAGE INFORMATION 


@ CERDIP 
@ DG-20N 


25.16(0.991) 
R | 
| 
1.01 


a oe a 
a/8 : 
~lo 
1541 | 10 ve 
_ & (0.300) 


(0.040) > 
x a 
es 
Sx 
nS 
c= 
Es \ 
n ee 
pores 29 
SONS (9.010 -0 9% 


2.542025 0.48+01 
(0.100t0010) (001920004) 


@DG-24V 


29.75 


34.71(1.367) 


0.93(0.037) 


28min S$ 30max 
(0.11 Omen.) (0.209max.) 


2.54 + 0.25 


0.48+0.! 
(0.100 + 0.010) 


(0.019 + 0.004) 
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Unit: mm (inch) Scale 1/1 


@ DG-22N 


27.18(1.070) 


at 1.54(0.061) —t+-— 11 


1.01(0.046, 7.62(0.300) 


2.8min. 5. 8dmax. 


(0.110min.) (0.230max.) 


2.54+0.25 


0.48+0.1 
(0.100 + 0.010) 


(0.019 + 0.004) 


10.16(0.400) 
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PACKAGE INFORMATION 


®@ Zigzag-in-line Plastic Unit: mm (inch) Scale 1/1 


2561 (1 008) _ 


26 | !max (1! OZ8max ) 


___ 20.13(0.793) > 
20.65max.(0.8!3max.) | 


8.30max. 


r hood (0.327max.) 


| 85! | 
(0 335) 
10 !6max 
C119min )(0 400max ) 


2.80min. (0.266) 


c ¢ 
E 0.2578 4 ae 2 «6 
fo] : ~~) 
= (0.018 $33) O90-e2 4 12700050) s 
s (0.02070 


0.48+0. 
(0.019 + 0.004) as (2.54(0.100) 


(0.112) ( 


_ 30.50(1.201) gen 
| 31.00max.(1.220max. | 


35.58(1.401) 
| 36.57max.(1.440max.) | 


a panes — ~~ 
Oi x x ag) x 
Mm} a 0 zg x 
arr Ss  €&& 
miss = 2s 
=< oO a) +0 10 
ee: 0.2528 48 =4 Wr 0.252005 
e¢ SF . ee +0 004 
ee oe SEE ae 5 (0.01079 098 
of 1 28 Ooef 
24 orb co = 
a9 n AcA\ ! N ew ; - 
1.27(0.050) | Sr ep caryace) | 0.5079 #2 1.27(0.050) “Ss 2.54(0.100) 


Plea Uleepe es ek th 


(0.02079 998 


2.85 
(0.112) 
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PACKAGE INFORMATION 


@Fiat Package Unit mm (inch) Scale 1% 


@FP-24D @FP-28D 


15.80(0.622) 
16.21 max.(0.638max.) . 18.30(0.720) 
18. 7$max.(0.759max.) 


11 8040 30 
(0 465 +0012) 
1.00 (0 639) 
11.80 + 0.30 
(0.465 + 0.012) 


0.1728 § 
(0.007 + 0.003) (0.007 + 0.003) 


(0 036) 
(0 035) 


(0 098max ) 
2 SOmayr 
(0 098max ) 


1.27°0.15 
0.4028 3, (0.050 + 0.006) 
(0.01628 889) 


1.27 +0.15 
0 40°S os (0.050 + 0.006) 


(0 016°° %4) 


0 002 


(0 004min ) 
(0 004min ) 


@FP-28DA @FP-32D 


1.42(0.056) 


18.30(0. 720) 


(0 465 0 012) 


a 
tat) 
° 
= 
S 


0.1723 $9 
(0.007 + 0.003) (0.009% %8) — 
(0 035) 


3.00max 
(0.118max) 


1.27+0.15 
0.4ore' = (0.050 0.006) 
(0.016 °° &*) 


c 
1.27(0.050)] & 
(=) 

O10 .12(0.005)M} o 


(0.004min ) 
(0.120max. ) 


@FP-44A 


17.2+0.3(0.677 +0.01 2) 
14.0(0.55! 
TUT TAET 


2.90(0.114)max 


| j 0. 1(0.004) 1 1.68max.(0.460max.) 


(STAND OFF 


Ww 
& 
0.80(0.031) 


14.0(0.551) 
ROG A 
MTT 


= 
& 


17.2+0.3(0.677 + 0.012) 


UT Oo 0.15+0.05 


+Q. 
i 05 i (10. 15(0.006) @ (0.006 + 0.002) 


(0.014+0.002) 


> 
24.5max.(0.965max.) 
(0.394max.) 


0.13+0.05 
(0.005 + 0.002) 
| ne “Tt 0.95+0.19 
0.43+0.1 1.27+0.2 _-__._ (0.037 + 0.007) 
(0.017 +0.004) (0.050 +0.008) 2.35max. 
(0.093max.) 
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PACKAGE INFORMATION 


@® Flat Packages (continued) 


® FG-28D 


(27 (0.00) 
s 


im 


HN 


0.002) 


0.76 £0.08 
(0.030 t 0.003) 
0.23 0.05 
(0.009 + 0.002) 


0.065 
(0.65 = 9.003) 


| 
| 


~ 
2 
o 
= 


i 
. 
a. 
i] 


16.5) 


13.82 (0.544) 
13.52 (0.832) 


t 
2 
@ 
oo 
Ss 
ad 
xd 
Ld 
2 


sig 
— 


cli 


24.34 (0.958) MAX(REF) 


0.95 +0.19 
(0.037 + 0.007) 


27.940. 


(1. tenon.) 


0.13 £0.03 
(0.005 £0.001) 


2.16 (0.085) 


(0.005 £0.00!) 


0.130.03 


@ TSOP Packages 


@ TFP-32D @ TFP-32DA 


8.0(0.315) 
8.0(0.315) 


18.40(0.724) 


] 


16 0.50(0.020 


0.50(0.020 0.2020.10 


0.20%0.10 | 75-G870.000@ (0.008%) 004)" 121008 (0.003) 


0.5020.10 ‘| 0.10(0.004 
(0.02020.004) 


0 min 


l>[0.10(0.004 (0.02020.004) 


14.020.2 
(0.55120. 008) 


(0.00620. 002) 
(0.00620. 002) 
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PACKAGE INFORMATION 


@ Leadless Chip Carrier 


@ CG-22A @ CG-28A e CG-28B 
py 
2.2+0.25 2 
12.45+0.3 6.35 +0.2(0.25+0.008) (0.087 + 0.010) 


(0.49 + 0.012) 


(my 


7.37403 
(0.29 + 0.012) 


8.89 + 0.2(0.35 + 0.008) 


+ oi 
2a l) F 
{L2itye “Oé8typ 
6.35+0.2_ 


0.64(0.025) 


@ Flat Package (J-bend Leads) 


@ CP-20D 


13.39 = 0:12(0.527 + 0.00) 
12.45(0.490) 2.4703 
(0.094°9 288) 


0.63min. (0.025min.) 


0 020) 


4 


0.5(0 248 


16.9(0.665) 
0 | 7.27max.(0.680max.) 


8.18+012 
(0.322 + 0.005) 
7 34(0.289) 


+ 


6 29 
8.51+0.13 
(0.335+0.005) 
(0.2644+0.011) 


an | 
MN 9 LVLVLY 1) SD 
wy 
0.43 +0.10/ | 27 
(0017+0.004) [0.050); 
11.35 +0.5(0.447 + 0.020) 


(0.134 + 0.008) 


3.40 +0.2 


3 50+0. 26 
‘0 13840 01; 


(SEATING PLANE) 
0.43 +0.10 {!.27(0.0S0 
(0.017 + 0.004) 


@ CP-24D e@ CP-28D 


2.470 3 


(0.09478: 
0.63min. (0.025min.) 


+0. 
15.63(0.615) (0.09475: | 18.47 
0.63min. (0.025min.) 


7.62(0. 30) 
(0.3404+0.005) 
it 1840.13 
(0.440+0.005) 
9.440 25 
(0 370+0.01) 


0.74(0.029) 


@2'0 10:10.004' 


seul 
3 5+0 26 


(0 138+0 0!) 


aaa ree, 

SARA AR AAA 
(SEATING PLANE) | 

0.43+0.10 27 (0. (PERTING fee erat (2710-050) 
(0.017+0.004) 9 017+0 004 


.5+0.26 
(0.138+0.0!) 
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@ Flat Packages (J-Bend Leads) (continued) 


@® CP-32D @ CP-40D 


20 7510 015) 


10 44020 005 
9 620 28 
10 37020 01! 
10 16{0 400) 


3520 % 


() 
0 029) 
(0 13820 OF) 
[=o 1010 coe, | . 


VRATING PLANED oy 


0.4320 10 {210 oa 


(0 O17 70 004) 


See 


17.53 # 0.12(0,690 $ 0.005) 


6 144 


= 0.020) 
20.12 


0.10 
(0017 = 5004) 
20.07 


16.$8({0.653) 
043-0. 
0.50(0.610 


17.53 + 0.120.690 + 0.005) 


1§.50 


0 006) 


16.500 653) 


4420.2 


—+-——— (0.173 = 0.008): 
25550150 100 


IQ} 0. 10(0.006) 


(SEATING PLANE) 
OT 0. 10(0.004) 
(SEATING PLANE) 


15.50 * 0 $00 610 + 0 020) 


€@ HITACHI 


44-02 


(0 173 + 0.008)” 


~— 


11:1820.13 
(0 440 + 0 005) 


ACKAGE INFORMATION 


Unit: mm (inch) Scale 114 


© 6 XO 025)emn. 


350202 
(0 138 20.01) 


(0 7$3) 


~~ (0.710+0020) 


(0.753) 0.75(0.030) 


CW 
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Rev. 5 
Dec. 29, 1989 


HM514100JP/ZP-8/10/12 


4194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,304 word x 

1 bit. HM514100 has realized higher density, higher performance and 
various functions by employing 0.8 ym CMOS process technology and some > 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. — 


Multiplexed address input permits the HM514100 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature | : Ordering Informations | 


* Single 5 V (410%) Part No. Access Package 
_ “HM514100IP-8 80 MS 359 mil 20-pin 
* High speed HM514100JP-10 100 ns lastic SOJ 
- Access time | | HM514100JP-12 120 ns P 
80 ns / 100 ns / 120 ns (max) HM514100ZP-8 80 ns ; ‘ 
HM514100ZP-10 100ns 72° motes 
* Low power dissipation HM514100ZP-12 (120 ns PaSsere 


- Active mode 
495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


* Fast page mode capability 

* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

RAS-only refresh 


- CAS-before-RAS refresh 
Hidden refresh 


n 


Test function 


© HITACHI 
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Pin Out 


HM514100JP Series 
HITACHI PIN NO. 


22 


(Top View) 


Pin Description... 


° HM514100ZP Series 


1 AQ 
3 Dout 
5 Din 
7 RAS 
9 NC 
It AO 
13 Ad 
IS Vee 
17 AS 
19 A7 


View) 


Pin Name - oo Function ~ ccc e 


a 


wn ee ae eee 


wrt eet eee 


AO -. AY ...........:.Refresh Address Input... 
DIN Data-in a. 
DOUT Data-out . 

i : Row Address Strobe 


a ee 


“Column Address Strobe =~” 


Read--/--Write:Enable:--:-: : 


Ground 


HITACHI 
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Rev. 3 
Feb. 23, 1990 


HM514100LJP/LZP-8/10/12 


(Low Power Version) 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100 has realized higher density, higher performance and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. 


Multiplexed address input permits the HM514100 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature Ordering Informations 
%* Single 5 V (+10%) . Part No. Access Package 
_ HMS14100LIP- 8 BONAS neg chy sous 
* High speed HM514100LJP-10 100 ns Oe eae 
- Access time HM514100LJP-12 120 ns ins 
80 ns / 100 ns / 120 ns (max) HM514100LZP- 8 80 ns ; 
HMS14100LZP-10 100 ns 700 mil 20-pin 


‘ Low power dissipation HM514100LZP-12 120 ns Peeayeer eae 

- Active mode COC OTT ee 
495 mW / 440 mW / 385 mW (max) 

- Standby mode 11 mW (max) 


* Fast page mode capability 

* 1,024 refresh cycles ---- (128 ms) 
* 3 variations of refresh 

RAS-only refresh 


- CAS-before-RAS refresh 
Hidden refresh 


* Test function 


* Battery back up operation 


© HITACHI 
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Pin Out 


¢ HM514100LJP Series e HM514100LZP Series 
HITACHI PIN NO, 


oe 1 Ag 
WF. 
Tae 3 Dow 
NC 5 Din 
A10 7 RAS 
9 NC 
bl AQ 
AQ 
13 A2 
Al 
A2 1S Vee 
AJ 17 AS 
Vee 19 A7 
(Top View) (Bottom View) 


Pin Description 


Pin Name Function 
AO - Al0 ' Address Input 
AO - AQ Refresh Address Input 
Din == “hapaldn _ ee 
DOUT Data-out | 
| RAS . . Row Address Strobe , 
CAS Column Address Strobe 
WE Read / Write Enable 
VCC ' Power (+5V) 
VSS Ground 


€ HITACHI 
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* DC Electrical Characteristics (Ta = 0 to +70 °C , Voc = 5 Vt 10 %, Vos = O V) 
HM514100L HM514100L HM514100L 


-8 -10 -12 
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note 
Operating RAS ,CAS cycling 
current Iec1 an — ye tro = min mee 
: TIL interface 
- 2 - 2 - 2 mA RAS,CAS=Vyy 
Dout=High-Z 
Standby current Icc2 CMOS interface 
RAS ,CAS and WE2 
- 200 - 200 - 200 pA Vcc-0.2V or $ 6.5 V 
Address and Din: 
stable 
| | Dout=High-Z | 
snares | I - 90 - 80 - 70 mA tpo = min 2 
refresh current CC3 | RC 
RAS = VIH 
Standby current Iccs - 5 - 5 - 5 mA CAS = Vyz 1,4 
: | Dout = enable 
CAS- before- RAS bo de 
refresh current _ Toc6 7 om = ume. ARES ae 
Fast page mode I - 90 - ° 80 - 70 mA tpc = min 1,3 
current CC7 PC | 7 
trc = 125 us 
Battery back up | tras S 1 us 
operating current Vcc-0.2V S Vyy S 6.5V 
(standby with CBR Iccjo - 300 - 300 - 300 yA OV S Vyz S 0.2V 
refresh) WE = Vry 
Address and Din: 
stable 


| Dout=High-Z 
Input leakage Try -10 10 -10 10 -10 10 wpA OV<Vin<7V 
current = = 
Output leakage 


0V < Vout < 7 V 
current Ino 


-10 10 -10 10 -10 10 WA je Gisable 


Output high 7 
voltage & : VoH 2.4 Veo 2-4 Voc 2-4 Veco V High Iout = -5 mA 


Output low Vor 0 0.4 0 0.4 0 0.4 V_ Low Iout = 4.2 mA 
voltage | 


Note: 1. Ic¢c depends on output load condition when the device is selected, 
Icc max is specified at the output open condition. 


2. Address can be changed once or less while RAS = Vjyrz. 
3. Address can be changed once or less while CAS = Vyqy. 
4. Clock voltages (RAS and CAS) must be applied simultaneously with 


or prior to applying supply voltage. 
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Rev. 1 
Dec. 29, 1989 


HM514100JP/ZP-8H 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 

The Hitachi HM514100 is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100 has realized higher density, higher performance and. 
various functions by employing 0.8 wm CMOS process technology and some 
new CMOS circuit design technologies. The HM514100 offers Fast Page 
Mode as a high speed access mode. — — a hr as 


Multiplexed address input permits the HM514100 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


“* Single 5 V (410%) a ‘Part No. Access Package 
* High speed = °-WM5141003P-8H 80 ns_— >? MAI 20" pin 


- Access time plastic SOJ 


80 ns (max) 400 mil 20-pin 


HM514100ZP- 8H . 80 ns plastic ZIP 


* Low power dissipation 
- Active mode 
495 mW (max) 
- Standby mode 11 mW (max) 


* Fast page mode capability 


*~ 


1,024 refresh cycles ---- (16 ms) 


* 3 variations of refresh 
RAS-only refresh 

- CAS-before-RAS refresh 
- Hidden refresh 


* Test function 


©) HITACHI 
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P in Out 


28 


e HM514100JP Series ¢ HM514100ZP Series 
HITACHI PIN NO. 
F U PIN NO. 
m\O am 
Din } 26 20 Vas oe 
WE ral 25 19 | [out CAS 2 
ae ial CAS eg a 3 Dout 
Nc [4 NC WE 6 aL 5 Din 
5 AI 7 RA 
aio [5 16 | aio aC 
nc 1 [oy | 2 NC 
rH} 11 AO 
AQ 6 15 A8 Al 12 
Id A 
Al (7 14] A? A314 aL d 
A2 g ii11 131 AG an Ae =i IS Vee 
Aj a 12] AS — ! 17 AS 
Vee 10 i es e 19 A7 
AB 20 
(Top View) (Bottom View) 
Pin Description 7 : 
Pin: Name a : Buneticd 
-;AO0 -: Al0O . ‘Address Input. :. . . 
‘AQ -. AY © ‘Refresh Address oop 
- .DIN : ©: ‘Data-in oe 
‘DOUT: . : ‘Data-out. 


aa ae ‘Row Address Strobe 


‘Column:Address Strobe 


- + : +-Read- /:Write Enable 
‘VCC : . : :Power (+5V) 
VSS : : : Ground: 
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Rev. 5 
Dec. 29, 1989 


HM514101JP/ZP-8/10/12 


4194,304-Word x 1-Bit Dynamic Random Access Memory 


se arc 


._The Hitachi HM514101 is a CMOS re RAM organized 4, 194, 304 word x 
1 bit. HM514101 has realized higher density, higher per cornsace and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. The HM514101 offers Nibble Mode 
as a high speed access | mode . . BS oe | 


uneaciexcd address input permits the HM514101 to be ae in stan- - 
dard 20-pin plastic SOJ and 20-pin plastic. ZIP. 


Feature -. se 4 cep Gi Ordering Informations 
* Single 5 V (+10%) . - Part No. Access Package 

| | | HM514101J3P-8 | 80 ns 350 mil 20-vin 
* High speed HM514101JP-10 100 ns oe tere 
'. Access time HM514101JP-12 120 ns P 

80 ns / 100 ns / 120 ns (max) HM514101ZP-8 80 ns ; —— 

HM514101ZP-10 100 ns re ee ee 

* Low power dissipation HM514101ZP-12 120 ns P 


- Active mode 
495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


+ 


Nibble mode capability 

* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

- RAS-only refresh 

- CAS-before-RAS refresh 


- Hidden refresh 


* Test function 
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Pin Out 


e HM514101JP Series ¢ HM514101ZP Series 


HITACHI PIN NO. 
{ JEDEC PIN NO. 


ee 1 AQ 
CAS 2 
Din Vss 3 Dout 
Vs, 4 
WE Dout as S Din 
RAS. CAS WE 6 a 
7 RAS 
NC NC A10 8 
9 NC 
A10 AS NC 10 
11 AO 
Al 12 
13 A2 
7 A3 14 
AO A8 15 Vee 
. Ad 16 , 
Al 
a 17 AS 
A2 AG A6 18 
| 19 A7 
A3 AS A8 20 
Oe AA 
(Top View) | 7 (Bottom View) | 


Pin Description ___. 


‘Pin-Name .-- -- Function 


DIN Data-in 
—— DOUT Data-out 
RAS = © ‘Row Address Strobe a 
‘CAS. -- - Column Address Strobe 0 00 © 
WE... ......... Read./. Write Enable 
VCC | Power (+5V) 
VSS Ground 


© HITACHI 
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Rev. 5 
Dec. 29, 1989 


HM514102JP/ZP-8/10/12 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514102 is a CMOS dynamic RAM organized 4,194,304 word x 

1 bit. HM514102 has realized higher density, higher performance and 
various functions by employing 0.8 wm CMOS process technology and some 
new CMOS circuit design technologies. The HM514102 offers Static Column 
Mode as a high speed access mode. | 


Multiplexed address input permits the HM514102 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature -Ordering Informations 
* Single 5 V (+10%) | Part No. Access Package 
HM514102JP-8 80 ns 350 mil 20-pin 
* High speed | HM514102JP-10 100 ns Wat ang 
- Access time HM514102JP-12 120 ns aa 
80 ns / 100 ns / 120 ns (max) HM514102ZP-8 80 ns ; 
HM514102Z2P-10 100ns 710° oa ee 
* Low power dissipation HM514102ZP-12 120 ns ean eee 


- Active mode 
495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


Static column mode capability 

* 1,024 refresh cycles ---- (16 ms) 
‘« 3 variations of refresh 

- RAS-only refresh 


- CS-before-RAS refresh 
- Hidden refresh 


ate 
a 


Test function 
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Pin Out 


¢ HM514102JP Series e HM514102ZP Series 
H 
JERE OFAN YO. 


1 AQ 
Din . 
3 Dout 
WE 
RAS 5 Din 
NG 7 RAS 
A10 9 NC 
1} AO 
13 A2 
AQ 
: 15 Vee 
Al 
‘N\2 17 AS 
A3 1S A7 
Vee 
(Top View) (Bottom View) 


Pin Description 


Pin Name | Function 
AO -.A10 .__Address Input 
AO - AQ Refresh Address Input |. 
DIN Data-in 
DOUT Data-out 
RAS Row Address Strobe 
cS Chip Select 
WE Read / Write Enable 
VCC Power (+5V) 
VSS Ground 
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Rev. 2 
Jan. 12, 1990 


HM514100AJ/AS/AZ-7/8/10 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


The Hitachi HM514100A is a CMOS dynamic RAM organized 4, 194, 304 word x 
1 bit. HM514100A has realized higher density, higher See eoomanee. and | 

various functions by employing 0.8 wm CMOS process technology and some 

new CMOS circuit design technologies. |The -HM514100A offers Fast Page 

Mode as a high speed access mode. ~~ iii: 
Multiplexed address input permits the HM514100A -to-be packaged in stan- = 
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and: ..... ....... 
20-pin plastic ZIP. 


SS 
ee rd 


ee er ary 
a, eter e ete ke a en Sete We Bai Ne rere ate eee eid 2 terere ee es 
i i re i r ) 


Feature se tensadevoeeet teas Sona eas eee Ordecing- Imformat ions ......ciiiccceccce cecccccecteceeeeeeese: 
* Single 5 Vv (410%) | Type No. Access Time | _ Package 
is ai ae i a ir HM514100AJ- 7 70 ns 350-mil 20-pin 
- Access time : A HM514100AJ-10 100 ns ~ (CP-20DA) 
70 ns/80 ns /100 ns aad. HM514100AS-7. ....70 ns.... 300-mil 20-pin. | 
7 . he. ~ HM514100AS-8  80ns...... plastic. SOJ . 
% Low power dissipation ' HM514100AS-10 100 ns (CP- 20D) 
_ Active mode | HM514100AZ-7 70 ns 400-mil 20-pin 
°550 se ei ae mW caax) | HM514100AZ-8 — ~80 ns ~ plastic ZIP 
~ HM514100AZ-10 #£=100 ns (ZP-20) 
- Standby mode ..11 mW Geax) . _— : — 


* Fast page mode capability 
%* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

- RAS- only refresh 

- CAS-before-RAS refresh 


- Hidden refresh 


* Test function 
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Pin Out 


¢ HM514100AJ Series ¢ HM514100AZ Series 
HM514100AS Series 7 


Hitachi Pin No. JépEC Pin No. 


Dout 
Vss 
Oin 
WE. 
RAS 
A10 
NC 
NC 
AO 
Al 
A2 
A3 
Vee 
AA 
AS 
A6 
A7 
A8 
' (Top View) | _ (Bottom View) 
Pin Description 
~ Pin Name ~~ Function 
_AO - A110 Address Input : 
- AO - AY Refresh Address Inpu 
Din Data-in 
Dout Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
VCC Power (+5V) eS 
VSS Ground 
NC No Connection 
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Outline Dimensions 


¢ HM514100AJ Series (CP-20DA) 


17.00(0.669) 
17. 27max (0.680max) 


20 1 


] 10 
0.74 (0.029) 


0.43+0.10 
(0.01720.004) © 


8.89+0.13 
(0.13840.010) (0.35040. 005) 


3.5040. 260 


/LLINEW PRODUCT! UU 


Unit: mm(inch) 


9.78*0.13 
(0.385+0.005) 


- 24 


2.407073: 
(0.09479: 660) 


(0.32040.010) 


¢ HM514100AS Series (CP-20D) 


-_—_ 


| 16.90(0.665) 
17. 27max (0. 680max 
20 1} 


0.4340. 10 | 
(0.01740.004) 


1} 0.10(0.004) 


8.5140. 13 
(0.33540. 005) 


24 
+O. Soa) 
009 


-0O. 


(0.13840.010) (0.300+0.005) 
+0.21 
x) 


2.40 
(0.094 


(0. 264+0.011) 


©) HITACHI 


35 


Outline Dimensions (Continued) 


¢ HM514100AZ Series (ZP-20) 


-25.61(1.008) 


| 26. 1lmax(1.028max) | 


| 
| 8.510.335) 
2.80min 10. 16max 


0.50-2:82 


(0202023 30" 
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Unit: mm(inch) 


(0.0123:883 
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Rev. 0O 
Jan. 12, 1990 


HM514101 AJ/AS/AZ-7/8/10 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514101A is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514101A has realized higher density, higher performance and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. The HM514101A offers Nibble Mode 
as a high speed access mode. 


Multiplexed address input permits the HM514101A to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (+10%) Part No. Access Package 
HM514101AJ-7 70 ns 350 mil 20-pin 
* High speed | HM514101AJ-8 80 ns plastic SOJ 
- Access time HM514101AJ-10 100 ns (CP-20DA) 
70 ns / 80 ns / 100 ns (max) HM514101AS-7 70 ns 300-mil 20-pin 
HM514101AS-8 80 ns plastic SPJ 
* Low power dissipation HM514101AS-10 100 ns (CP- 20D) 
- Active mode HM514101AZ-7 70 ns 400 mil 20-pin 
550 mW / 495 mW / 440 mW (max) HM514101AZ-8 80 ns plastic ZIP 
- Standby mode 11 mW (max) HM514101AZ-10 100 ns (ZP-20) 


* Nibble mode capability 
1,024 refresh cycles ---- (16 ms) 


* 3 variations of refresh 
RAS-only refresh 

- CAS-before-RAS refresh 
- Hidden refresh 


* Test function 
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Pin Arrangement 


¢ HM514101AJ Series 
HM514101AS Series 


Hitachi Pin No. 
| JEDEC Pin No. 


| 


Din rag 1 26 20 | V55 
we {2 |]2 25 |{ 19] Dout 
Ras | 3 |]3 24 || 18 | Cas 


NC | a | 4 23 47 NC 
Ald ee 5 22 16 | Ag 
ao [6 |is 18} 115] a8 
Al Ea 10 17 hia | A? 
A2 a | 1 16 13 | AS 
A3 9 | 12 15 12] AS 
Vee 10 | 13 14 hia | Aa 

(Top View) 


Pin Description 


¢ HM514101AZ Series 


CAS 2 

3 Dout 
V5, 4 

5 Din 
WE 6 

7 RAS 
Alo. 8 

9 AC 
NC 10 

11 AO 
Al 12 


13, A2 
1S Vee 
17 AS 


19 A? 


(Bottom View) 


Pin Name Function 

AO - Al10 Address Input 

AO - AQ Refresh Address Input 
Din Data-in 
Dout Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
VCC Power (+5V) 
VSS Ground 


© HITACHI 


ILLINEW PRODUCT! _/ [i /// 


Outline Dimensions Unit: mm (inch) 


¢ HM514101AJ Series (CP-20DA) 


17.00(0.669) 
17. 27max (0.680max) 


l 


9.7840.13 
(0.385+0.005) 


] 10 
0.74(0.029) 


702.008 ) 
-O.000 


FAO OS 


on 
un 
S&S 
So 

e 
© 
+1 
© 
us 
30) 

e 
S&S 
A 
“~~ 
©S 
od 
© 

e 
S&S 
+1 
[- @) 
ioe) 
coo | 

e 
>) 
—_ 


(0.094 


0.434010 || 


¢ HM514101AS Series (CP-20D) 


16.90 (0.665) 


[17. Z7aax (0.680a0x) 
20 al 


7.62¢0. 13 
(0.13840.010) (0.300%0. 005) 


8.5120.13 
(0.33540. 005) 


l 10 
0.74(0.029) 


*0O.21 
~O.24 


2.40 
(0.09428:388) 


0.4370.10 | 1,27(0,050 Sore 
(0.01740. 004) ae 
io 0.10(0.004) (0. 264#0.011) 
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Outline Dimensions (Continued) 


¢ HM514101AZ Series (ZP-20) 


29.61 (1.008) 


| 26. 11max(1.028max) | 


8.51(0.335) 
1 


' 90 0.25 70705 
(0.0126:002) 


0.5028:83 | 1. 27(0.050) 


(0.020 2G:005 


bad 
19°) 
3 
O 
— 
So 
_ 
c 
| 
E 
>) 
oO 
™N 


(0.110min)} (0.400max 


© HITACHI 


Unit: mm (inch) 


UT INEW PRODUCT) | | ii 


Rev. 0 
Feb. 23, 1990 


HM514100ASLJ/ASLS/ASLZ-7/8/10 


(Super Low Power Version) 


4,194,304-Word x 1-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514100A is a CMOS dynamic RAM organized 4,194,304 word x 
1 bit. HM514100A has realized higher density, higher performance and 

various functions by employing 0.8 ym CMOS process technology and some 
new CMOS circuit design technologies. The HM514100A offers Fast Page 

Mode as a high speed access mode. 


Multiplexed address input permits the HM514100A to be packaged in stan- 
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (+10%) | | Type No. | Access Time Package 
HM514100ASLJ- 7 70 ns 350-mil 20-pin 
* High speed HM514100ASLJ-8 80 ns plastic SOJ 
- Access time | HM514100ASLJ-10 100 ns (CP-20DA) 
70 ns/80 ns/100 ns (max) HM514100ASLS- 7 70 ns 300-mil 20-pin 
HM514100ASLS-8 80 ns plastic SOJ 
* Low power dissipation HM514100ASLS- 10 100 ns (CP- 20D) 
- Active mode HM514100ASLZ- 7 70 ns 400-mil 20-pin 
550 mW/495 mW/440 mW (max) HM514100ASLZ- 8 -80 ns plastic ZIP 
| HM514100ASLZ-10 100 ns (ZP-20) 


- Standby mode -11 mW (max) 
* Fast page mode capability 
* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 
RAS-only refresh 


- CAS-before-RAS refresh 
- Hidden refresh 


‘ Test function 


‘ Data Retention Operation 
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Pin Out 


¢ HM514100ASLJ Series 
HM514100ASLS Series 
Hitachi Pin No. JEDEC Pin No. 


e HM514100ASLZ Series 


CAS) 
3 Dout 
Vs5 4 
5 Din 
WE 6 
7 RAS 
A10 8 
9 NC 
NC 10 
11 AO 
Al 12 
13 A2 
A3 14 
1S Vee 
A 16 
17. AS 
A6 18 
19 A? 
A8& 20 
(Top View) ) (Bottom View) 
Pin Description 
Pin Name Function 
AO - Al0O Address Input 
“AO - AQ Refresh Address Input 
Din Data-in 
Dout Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
VCC Power (+5V) 
VSS Ground 
NC No Connection 
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* DC Electrical Characteristics (Ta = 0 to +60 °C , Ver = 5 V+ 10 %, Vss = 0 V) 


HM514100A HMS14100A HM514100A 


-7 -8 -10 
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note 
Operating Tene ; 100 _ 90 ; 80 RAS, CAS cycling 1,2 
current trpc = min 
TTL interface 
- 2 - 2 - 2 mA RAS ,CAS=Vyy 
Dout=High-Z 
Standby current Icco CMOS interface 
| RAS,CAS = Vry 
- 100 - 100 - 100 pA WE, Address and 4 


Din = Vyy or Vrz 


Dout=High-Z 


RAS- only '' | . | | 

refresh current Iec3 : z00 ” 90 - 80 mA tro = min 2 
| RAS = Vin | 

Standby current Iccs5 - 5 - 5 - 5 mA CAS = Vqz 1 


Dout = enable 
CAS- before-RAS 


refresh current 1CC6 - 100 : 90 - 80 mA tpo = min 
mee ee) - 100 - 90 + 80 mA tpo = min . 1,3 
tro = 250 us 


Data Retention tras < 200 ns 


current WE = Vy, CAS = Voy, 
(Equivalent Icc10 - 150 - 150 - 150 yA Address and Din 
Refresh Time = Vip or Vr, 4 
is 256 ms) Dout = High-Z 
4.0 V < Voc < 5.5 V 

Input leakage | 

= : Z < < 
Cees ; Int 10 10 10 10 10 10 yA OV<VIn<7V 
Output leakage OV < Your <7 V 
current ‘LO i a a uw? Dour = disable 
Output high ; = 
Woltase VoH 2.4 Vcc 2.4 Vcc 2.4 Veco V High Ioyr = -5 mA 
ee oe V 0 04 0 0.4 0 0.4 V Low Igyp = 4-2 mA 
voltage OL OUT 
Note: 1. Ic¢c depends on output load condition when the device is selected, 


Icc max is specified at the output open condition. 
2. Address can be changed once or less while RAS Vite 
3. Address can be changed once or less while CAS VIH- 


4. Voc-0.2 V < Vyzy < 6.5 V and 0 V < Vyz,< 0.2 V 
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Outline Dimensions Unit: mm(inch) 
¢ HM514100ASLJ Series (CP-20DA) 


17.00(0.669) 
17. 27max (0.680max) 


20 ] 


8.8940.13 


(0.138%0.01) (0.350+0.005) 
9.78+0.13 
(0.385+0.005) 


1 10 
0.74 (0.029) 


+O.21 
-~0.24 


2.40 


0.4340.10 | 1,27(0,050 
A + 
(0.017+0.004) 0. 10(0.004) (0.320+0.01) 


e HM514100ASLS Series (CP-20D) 


16.90(0.665) 
17. 27max (0.680max 
20 11 


8.5140.13 
(0.33540.005) 


} 10 
0.74(0.029) 


v 
N 


co™N 
x OQ 
N Ooo 
° (oxe) 
(oxe) e e 
41,00 
+ | 
~~ 
(op) 
Cc 
(<7) 
ww 


(0.13840.01) (0.30040.005) 


z.40 


0.4340. 10 | 6.7140. 28 


(0.01740. 004) T0.10(0.004) (0. 264+0.011) 
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Outline Dimensions (Continued) Unit: mm( inch) 


e HM514100ASLZ Series (ZP-20) 


25.61(1.008) 


| 26. limax (1.028max) | 
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Rev. 0 
Feb. 23, 1990 


HM514400ASLJ/ASLS/ASLZ-7/8/10 


(Super Low Power Version) 


1,048,576-Word Xx 4-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514400A is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. . HM514400A has realized higher density, higher performance and 

various functions by. employing 0.8 pm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400A offers Fast Page 

Mode as a high speed access mode. : | 


Multiplexed address input permits the HM514400A to be packaged in stan- 
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. , - | _< 


Feature fe ¢ 3 , te = - Ordering Informations 
* Single 5 V (410%) © Type No. __Access Time . Package —_. 
| | HM514400ASLJ-7 70 ns) 350-mil 20-pin 
* High speed © a HM514400ASLJ- 8 80 ns plastic SOJ 
- Access time oo ~  HM514400ASLJ-10 100 ns ~~ (CP-20DA) 
70 ns/80 ns/100 ns (max) - HM514400ASLS- 7 70 ns 300-mil 20-pin 
HM514400ASLS-8 80 ns plastic SOJ 
* Low power dissipation | HM514400ASLS- 10 100 ns (CP- 20D) 
. - Active mode | HM514400ASLZ- 7 70 ns 400-mil 20-pin 
550 mW/495 mW/440 mW (max) HM514400ASLZ- 8 80 ns plastic ZIP 
: | HM514400ASLZ- 10 100 ns (ZP-20) 
- Standby mode 11 mW (max) 
* Fast page mode capability 
%* 1,024 refresh cycles ---- (16 ms) 
%* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 
%* Test function 
* Data Retention Operation 
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Pin Out 


¢ HM514400ASLJ Series ¢ HMS514400ASLZ Series 
HM514400ASLS Series 


Hitachi Pin No. JE€pEC Pin No. 


‘CAS. 2 
3 1/03 
1/04 4 
5 ss 
1/01 6 
es 7 1/02 
WE 8 
9 RAS 
AS 10 
11 AQ 
Al 12 
13. A2 
A3 14 
1S Vee 
AS 16 
17 AS 
A6 18 
19 A? 
AB 20 
(Top View) (Bottom View) 
Pin Description 
Pin Name Function 
AO - AQ Address Input 
AO - AQ Refresh Address Input 
I/O1l - 1/04 Data-in / Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OE Output Enable 
VCC Power (+5V) 


VSS Ground 
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DC Electrical Characteristics (Ta = 0 to +60 °C , Voc = 5 V + 10 %, Vss = 0 V) 


HM514400A HM514400A 4HM514400A 


-7 -8 -10 
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note 
Operating on - 100 : 90 _ 80 ek RAS ,CAS cycling 1,2 
current tro = min 
| TIL interface 
- 2 - 2 - 2 mA RAS , CAS=Vyy 
Dout=High-Z 
Standby current Icc2 CMOS interface 
7 RAS ,CAS = Vry 
- 100 - 100 3 400 yA WE, OE, Address and 4 


Din = Vyy or Vyqyz, 
Dout=High-Z 
RAS- only 
refresh current Tec3 e nOe : 90 - 80 mA tro = min 2 
Ras = Vin 
Standby current Iccs - ) 7 ) - 5 mA CAS = Vyz 1 
| Dout = enable 
CAS- before-RAS 


refresh current Iccé : 100 7 90 - 80 mA tro = min 

Fast page mode ; - as 

current — tec? ze 90 - 80 mA _ tpg = min 1,3 
trpc = 250 us 

Data Retention | 3 tras < 200 ns 

current | WE = Vy, CAS = Vyz, 

(Equivalent Icc10 - 150 - 150 - 150 pA OE, Address and Din 


Refresh Time | | = Vry or Vqz 4 
-is 256 ms) | Dout = High-Z 
; 4.0 V<Voc < 5.5 V 


Input leakage ; 7 | 
eccent Int 10 10 10 810 10 10 pA OV<VIn<7V 
Output leakage 


0V < Voyp <7 V 
current IL 


-10 10 -10 10 -10 10 HA Dour = disable 


Output high 


voltage VoH 2.4 Veo 2-4 Veg 2-4 Vee V High Ipyr = -5 mA 
Output low | _ 
Soicsee Vo 0 04 0 04 0 0.4 V Low Igyp = 4.2 mA 
Note: 1. Icc depends on output load condition when the device is selected, 


Icc max is specified at the output open condition. 
2. Address can be changed once or less while RAS = Vjyrz,. 


3. Address can be changed once or less while CAS = Vyy. 
4. Vec-0.2 V < Vzyq < 6.5 V and 0 V < Vyyz, < 0.2 V 
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Outline Dimensions | Unit: mm(inch) 


e HM514400ASLJ Series (CP-20DA) 


17.00(0.669) 
17. 27max (0. 680max) 


20 1 


9,78+0.13 
(0.385+0.005) 


1] 10 
0.74(0.029) 


+O.21 
-0O0.24 


(0.13840.01) (0.350+0.005) 
2.40 


0.43+0.10 1,27(0, 050 8.1340. 25 
+ + 
(0.017+0.004) 10.10(0.004) (0.320+0.01) 


¢ HM514400ASLS Series (CP-20D) 


16.90(0.665) 
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Outline Dimensions (Continued) Unit: mm(inch) 


¢ HMS14400ASLZ Series (ZP-20) 
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Rev. 5 
Dec. 29, 1989 


HM514400JP/ZP-8/10/12 


1,048,576-Word X< 4-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. HM514400 has realized higher density, higher performance and 
various functions by employing 0.8 pm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400 offers Fast Page 
Mode as a high speed access mode. 


Multiplexed address input permits the HM514400 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (+10%) Part No. Access Package 
HM514400JP-8 80 ns 


350 mil 20-pin 


* High speed HM514400JP-10 100 ns 
- Access time HM514400JP-12 120 ns Breet ore 
80 ns / 100 ns / 120 ns (max) HM514400ZP- 8 80 ns 400 mil 20-vi 
HM514400ZP- 10 100 ns ee ee ae 
* Low power dissipation HM514400ZP-12 120 ns peor ans 


- Active mode 
495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


* Fast page mode capability 
1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

- RAS-only refresh 


CAS-before-RAS refresh 
Hidden refresh 


‘ Test function 
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Pin Out 


e HM514400JP Series ¢ HM514400ZP Series 


HITACHI PIN NO. 
| JEQEC PIN NO. ] 


1/O0l ] CAS 
1/oz 2. 
1/O« 
we OB 
fe. 4 1/O1 
A9 5 ([ ae 
Ag 
AO 6 Al 
Al 7 Aj 
A2 8 Aa 
A3 9 || A6 
Vec 10 g As 
(Top View) (Bottom View) 
Pin Description 
Pin Name Function 
AO - AQ Address Input 
AO - AQ Refresh Address Input 
. 1/01 - I/04 Data-in / Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OE Output Enable 
VCC Power (+5V) 
VSS Ground 
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Rev. l 
Dec. 29, 1989 


HM514400JP/ZP-8H 


1,048,576-Word X 4-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. ° HM514400 has realized higher density, higher performance and 
various functions by employing 0.8 wm CMOS process technology and some 
new CMOS circuit design technologies. The HM514400 offers Fast Page 
Mode as a high speed access mode. 


Multiplexed address input permits the HM514400 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature : Ordering Informations 
* Single 5 V (410%) | | Part No. | Access 7 Package 
* High speed ~ HM514400JP- 8H 80 ns e270 Mee eee 


- Access time plastic SOJ 


80 ns (max) 400 mil 20-pin 


HM514400ZP- 8H 80 ns plastic ZIP 


* Low power dissipation 
- Active mode 
495 mW (max) 
- Standby mode 11 mW (max) 


Fast page mode capability 

%* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

RAS-only refresh 


- CAS-before-RAS refresh 
Hidden refresh 


* Test function 
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Pin Out » 


¢ HM514400JP Series 


HITACHI PIN NO. 
| JEDEC PIN NO. | 


¢ HM514400ZP Series 


20 Vss ee l OE 
1/oOl CAS 
1/02 19 1/04 3 1/03 
am 1/O« 
WE. 1g 1/03 5 Vss 
ae Prarie 1/O1 
CAS 
RAS 17 7 [/0O2 
OF. en 
AY 16 9 RAS 
A9 
ll Ao: 
Aj 
AO 1S AB 13, Az 
Al 14 A? Aj 
15 Vee 
A2 13 AG Aa 
. 17 As 
A3 12. AS As 
| 19 Ad 
Vee 1} A4 As 
(Top View) (Bottom View) 


Pin Description | 


Pin: Name Bunetion 


AO -:A9 ‘Address Input: |. - 
‘AO -:A9_. +: Refresh Address Input _-; 
“I/O1l:-:I/04: Data-in /: Data-out: ; 
' RAS : <: : ‘Row Address: Strobe | 
CAS : :- : ‘Column Address Strobe 
». WE. «.... ;Read:/ Write Enable 
- OB: : |: :Qutput Enable: 2: 
VCC : : +: Power oe Ce 


VSS 5: ‘Ground _ 
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HM514400LJP/LZP-8/10/12 


(Low Power Version) 


Rev. 


2 


Feb: 234 


1,048,576-Word x 4-Bit Dynamic Random Access Memory 


1990 


Description 


i 


The Hitachi HM514400 is a CMOS dynamic RAM organized 1,048,576 word x 


bit. HM514400 has realized higher density, higher performance and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. 
Mode as a high speed access mode. 


The HM514400 offers Fast Page 


Multiplexed address input permits the HM514400 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature 


ve 


ve 


Single 5 V (+10%) 


High speed 
- Access time 
80 ns / 100 ns / 120 ns (max) 


Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


Fast page mode capability 

1,024 refresh cycles ---- (128 ms) 
3 variations of refresh 

- RAS-only refresh 


- CAS-before-RAS refresh 
- Hidden refresh 


‘ Test function 


* Battery back up operation 


Ordering Informations 


Part No. Access Package 


HM514400LJP-8 
HM514400LJP-10 
HM514400LJP-12 
HM514400LZP- 8 
HM514400LZP-10 
HM514400LZP-12 


©) HITACHI 


Sy 2S 350 @il Sospin 
ae lastic SOJ 
120 ns P 

0 nS 400 mil 20-pin 
one lastic ZIP 
120 ns oe 


o/ 


98 


Pin Out 
e HM514400LJP Series e HM514400LZP Series 


HITACHI PIN NO, 
JEQDEC PIN NO. | 


_—— 1 O€E 
CAS 
3 1/03 
1/O« 
5 Vss 
1/O1 
ee 7 1/02 
WE. 
9 RAS 
AY 
ll Ao 
Ay 
13) A2 
Aj 
15 Vee 
As 
17 As 
As 
19 Ad 
Aa 
(Top View) (Bottom View) 
Pin Description 
Pin Name Function 
AO - AQ Address Input 
AO - AQ Refresh Address Input 
1/01 - 1/04 Data-in / Data-out 
AS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OF Output Enable 
VCC Power (+5V) 
VSS Ground 
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* DC Electrical Characteristics (Ta = 0 to +70 °C , Vog = 5 V + 10 %, Vgg = 0 V) 
HM514400L HM514400L HM514400L | 


-8 -10 -12 
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions Note 
Operating a ; 99. —C; so. 40 RAS ,CAS cycling 12 
current trc = min 
3 TIL interface 
- 2 - 2 - 2 mA RAS,CAS=Vry 
Dout=High-Z 
| . CMOS interface 
Standby current Icc2 RAS,CAS and WE > 
Voc-0.2V or < 6.5V 
- 200 - 200 - 200 uA Address and Din: 
| | | stable 
Dout=High-Z 
RAS- only Beas 
refresh current Tcc3 : i : ae ; a my ERG = mae - 


Standby current Iccs - 5 S 5 mA CAS = VIL 1,4 
: | Dout = enable 


say eh id Iccé - 90 - 80 -° 70 mA tpo = min 


refresh current 
Fast page mode | ee 
ee Iec7 - 90 - 80 - 70 mA tpco = min 1,3 
tro = 125 us 
: tras < 1 us 
Battery back up | 7 —  Vag-0.2V < Vyy < 6.5V 
operating current OV < Vyz < 0.2V 
(standby with CBR Iccjg - 300 - 300 - 300 wpA_ WE and OF = Vyy 
refresh) | | Address and.Din: 
: stable 


| Dout=High-Z 
Input leakage | | 


| = - - < Vin < 
current TILT | 10 10 10 10 10 10 pA 0 V < Vin < 7 V 


Output leakage 0 V < Vout <7 V 


current TLo Bau ze ee ay. eee a Dout = disable 
Output high ; = 
woltaee Vou 2.4 Voc 2.4 Veg 2.4 Vee V High Iout = -5 mA 
one oe Non 0 0.4 0 0.4 0 0.4 V_ Low Iout = 4.2 mA 
voltage ; 

Note: 1. Ic¢cc depends on output load condition when the device is selected, 


Icc max is specified at the output open condition. 

2. Address can be changed once or less while RAS = Vyrz. 

3. Address can be changed once or less while CAS VIH: 

4. Clock voltages (RAS and CAS) must be applied simultaneously with 
or prior to applying supply voltage. 
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Rev. 5 
Dec. 29, 1989 


HM514402JP/ZP-8/10/12 


1,048,576-Word x 4-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514402 is a CMOS dynamic RAM organized 1,048,576 word x 

4 bit. HM514402 has realized higher density, higher performance and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. The HM514402 offers Static Column 
Mode as a high speed access mode. 


Multiplexed address input permits the HM514402 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (410%) Part No. Access Package 
HM514402JP-8 80 ns ; ; 
* High speed HM514402JP-10 100ns © gee 
- Access time HM514402JP-12 120 ns P 
80 ns / 100 ns / 120 ns (max) HM514402ZP-8 80 ns — 
HM514402ZP-10 100ns 10° ee 
* Low power dissipation HM514402ZP-12 120 ns P 


- Active mode 
495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


Static column mode capability 

* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

- RAS-only refresh 

- CAS-before-RAS refresh 


- Hidden refresh 


Test function 
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Pin Out 


¢ HM514402JP Series ¢ HM514402ZP Series 


HITACHI PIN NO 
| JEDEC PIN nO. 


ib “Of 
20 “Vss 3 1/03 
19 I/04 
5 Vss 
18 1/03 
= 7° L702 
17 CS nee 
a= 9 RAS 
16 Oz 
11 Ao: 
1 >. Ae: 
1S A8 
14 Al 15 Vee 
13 As oe aS 
12 AS 19 Aq 
14 5 11, 44 
(Top View) (Bottom View) 


Pin Description 


Pin Name Function 
AQ - AQ Address Input 
AO - AQ. Refresh Address Input 
I/O1 - I/04 Data-in / Data-out 
RAS Row Address Strobe 
CS Chip Select 
WE Read / Write Enable 
OE Output Enable 
VCC Power (+5V) 
VSS Ground 


€ HITACHI 


HM514410JP/ZP-8/10/12 


1,048,576-Word x 4-Bit Dynamic Random Access Memory 


Description 


Rev. 1 
Dec. 29, 1989 


The Hitachi HM514410 is a CMOS dynamic RAM organized 1,048,576 word x 
bit. HM514410 has realized higher density, higher performance and 
various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. 
Mode as a high speed access mode. 


4 


The HM514410 offers Fast Page 


Multiplexed address input permits the HM514410 to be packaged in stan- 
dard 20-pin plastic SOJ and 20-pin plastic ZIP. 


Feature 


rid 


ve 


Single 5 V (+10%) 


High speed 
- Access time 
80 ns / 100 ns / 120 ns (max) 


Low power dissipation 
- Active mode 

495 mW / 440 mW / 385 mW (max) 
- Standby mode 11 mW (max) 


Fast page mode capability 

1,024 refresh cycles ---- (16 ms) 
3 variations of refresh 

RAS-only refresh 


- CAS-before-RAS refresh 
- Hidden refresh 


Test function 


Write per bit capability 


Ordering Informations 


Part No. Access Package 
HM514410JP-8 80 ns 


HM514410JP-10 100 ns 
HM514410JP-12 120 ns 
HM514410ZP-8 80 ns 
HM514410ZP-10 100 ns 
HM514410ZP-12 120 ns 


© HITACHI 


350 mil 20-pin 
plastic SOJ 


400 mil 20-pin 
plastic ZIP 
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Pin Out 
e HM514410JP Series 


[epee PIN ‘ad 


JEDEC PIN NO. 


e HM514410ZP Series 


Yss aa OE 
CAS 
wo/ 20% W3/103 
3/103 W4/104 ot 
a W1/101 
ae ee W2/I02 
OF WB/WE poe 
RAS 
A9 
Ao: 
A8 AY 
A2 
Al A3 
Vee 
A6é As 
AS Re As 
A‘ Ae At 
(Top View) (Bottom View) 
Pin Description 
Pin Name Function 
AO - AQ Address Input 
AO - AQ Refresh Address Input 
W1/I01 - W4/104 Write Select / Data-in / Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WB/WE Write Per Bit / Write Enable 
OE Output Enable 
VCC Power (+5V) 
VSS Ground 
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HM514400AJ/AS/AZ-7/8/10 


1,048,576-Word x 4-Bit Dynamic Random Access Memory 


Description 


The Hitachi HM514400A is a CMOS dynamic RAM organized 1,048,576 word x 
4 bit. HM514400A has realized higher density, higher performance and 

various functions by employing 0.8 um CMOS process technology and some 
new CMOS circuit design technologies. The HM514400A offers Fast Page 

Mode as a high speed access mode. 


Multiplexed address input permits the HM514400A to be packaged in stan- 
dard 350-mil 20-pin plastic SOJ, standard 300-mil 20-pin plastic SOJ and 
20-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (+10%) Type No. Access Time Package 
HM514400AJ- 7 70 ns 350-mil 20-pin 
* High speed HM514400AJ-8 80 ns plastic SOJ 
- Access time HM514400AJ-10 100 ns (CP- 20DA) 
70 ns/80 ns/100 ns (max) HM514400AS- 7 70 ns 300-mil 20-pin 
HM514400AS-8 80 ns plastic SOJ 
* Low power dissipation HM514400AS- 10 100 ns (CP- 20D) 
- Active mode HM514400AZ-7 70 ns 400-mil 20-pin 
550 mW/495 mW/440 mW (max) HM514400AZ- 8 80 ns plastic ZIP 
HM514400AZ-10 100 ns (ZP-20) 


- Standby mode 11 mW (max) 
* Fast page mode capability 
* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

- RAS-only refresh 

- CAS-before-RAS refresh 


- Hidden refresh 


* Test function 
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Pin Out 


e HM514400AJ Series e HM514400AZ Series 
HM514400AS Series 


Hitachi Pin No. JEDEC Pin No. 


(Top View) (Bottom View) 


Pin Description 


Pin Name Function 

AO - AQ Address Input 

AO - AQ _ Refresh Address Input 

I/O1 - I/04 Data-in / Data-out 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
OE Output Enable 
VCC Power (+5V) 
VSS Ground 

|. €) HITACHI 
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Outline Dimensions Unit: mm(inch) 


¢ HM514400AJ Series (CP-20DA) 


17.00(0.669) 
17. 27max (0.680max) 


20 1] 


9.78+0.13 
(0.38520. 005) 


] 10 
0.74 (0.029) 


3.900. 260 


0.025min) 
(0.09429: 288) 


0.4340:10 
(0.01740:004) 


0.10(0.004) (0.32046.010) 


¢ HM514400AS Series (CP-20D) 


16.90(0.665) 
17. 27max (0. 680max 
20 1] 


7.62+0.13 
(0.13840.010) (0.30040.005) 


(0.335+0.005) 


10 
0.74(0.029) 


|| (0. 025min) 


0.4340.10 i 
(0.01740. 004) (0. 26440.011) 
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Outline Dimensions (Continued) Unit: mm(inch) 


¢ HM514400AZ Series (ZP-20) 


25.61(1.008) 


26.1 lmaxt 1. 028aax) | 
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HM514800JP/ZP-7/8/10 


924,288-Word xX 8-Bit Dynamic Random Access Memory 


The Hitachi HM514800 are CMOS dynamic RAM organized as 524,288-word x 8-bit. 
HM514800 have realized higher density, higher performance and various functions 
by employing 0.8 um CMOS process technology and some new CMOS circuit design 
technologies. The HM514800 offer Fast Page Mode as a high speed access mode. 


Multiplexed address input permits the HM514800 to be packaged in standard 
400-mil 28-pin plastic SOJ, standard 400-mil 28-pin plastic ZIP. 


Features Ordering Informations 
* Single 5 V (+10%) Type No. Access Time Package 
: ‘HM514800JP-7 70 ns 400-mil 28-pin 
* High speed HM514800JP- 8 80 ns plastic SOJ 
- Access time HM514800JP-10 100 ns (CP-28D) . 
‘' 70 ns/80 ns/100 ns (max) HM514800ZP- 7 70 ns 400-mil 28-pin 
_ HM514800ZP-8 80 ns plastic ZIP 
* Low power dissipation | HM514800ZP- 10 100 ns (ZP- 28) 


- Active mode 
605 mW/550 mW/495 mW (max) 


- Standby mode 11 mW (max) 
‘ Fast page mode capability 
1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 
RAS-only refresh 


- CAS-before-RAS refresh 
- Hidden refresh 


© HITACHI 


Pin Arrangement 
¢ HM514800JP Series ¢ HM514800ZP Series 


OE 
1/04 
I/06 
Vss 
I/00 
1/02 
NC 
RAS 
AQ 
A2 
Vee 
A4 
A6 
A8& 


(Top View) (Bottom View) 


Pin Description 
Pin Name Function 
AO-A9 Address input 


. Refresh address input 
I/00-1/07 Data-in/data-out 


RAS Row address strobe 

CAS Column address strobe 

WE Read/write enable 

OE Output enable , 
VCC Power (+5V) 

VSS Ground 
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Outline Dimensions a Unit: mm(inch) 


¢ HM514800JP Series (CP-28D) 


18.17(0.715) 
18.54max (0. 730max) 


28 15 


\ 


10.1620.13 
(0.40040. 005) 
11.1840.13 


) 


] | ] 
0.74(0.029) 


(0. 13840.010) 
(0.025min) 
-¢) - 24 


0.4340.10 | 1,27(0.050) 9.4020. 25 
macon 0.370+0.0 
(0.01720.004) | G-p0q ( 10) 


¢ HM514800ZP Series (ZP-28) 


35.98(1.401 
| 36.5 7max (1 .440nax) 


57°: 10 

-0.05 
70.004 
-0.002 


.71¢0.343) 
2.80min 10. 16max 


0.5029-3% 


(0.02022: 995 
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HM514900JP/ZP-7/8/10 


524,288-Word X 9-Bit Dynamic Random Access Memory 


The Hitachi HM514900 are CMOS dynamic RAM organized as 524,288-word x ‘9-bit. 
HM514900 have realized higher density, higher performance and various functions 
by employing 0.8 um CMOS process technology and some new CMOS circuit design 
technologies. The HM514900 offer Fast Page Mode as a high speed access mode. 


Multiplexed address input permits the HM514900 to be packaged in standard 
400-mil 28-pin plastic SOJ, standard 400-mil 28-pin plastic ZIP. 


Features Ordering Informations 
* Single 5 V (410%) Type No. Access Time Package 
HM514900JP-7 70 ns 400-mil 28-pin 
* High speed | HM514900JP-8 80 ns plastic SOJ 
- Access time | HM514900JP-10 100 ns (CP-28D) 
°70 ns/80 ns/100 ns (max) HM514900ZP- 7 70 ns 400-mil 28-pin 
HM514900ZP- 8 80 ns plastic ZIP 
* Low power dissipation HM514900ZP-10 100 ns (ZP-28) 


- Active mode 
605 mW/550 mW/495 mW (max) 


- Standby mode 11 mW (max) 

Fast page mode capability 

‘ 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 

RAS-only refresh 


CAS-before-RAS refresh 
- Hidden refresh 
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Pin Arrangement 


¢ HM514900JP Series 


(Top View) 


Pin Description 


Pin Name 
AO-A9 


Function 
Address input 


¢ HM514900ZP Series 


CAS 


1/06 
1/08 
Vee 
I/O1 
1/03 
WE 
AQ 
Al 
A3 
Vss 
A5 
A7 
NC 


(Bottom View) 


Refresh address input | 


I/00-1/08 Data-in/data-out 
RAS Row address strobe 
CAS Column address strobe 
WE Read/write enable 
OE Output enable 
VCC Power (+5V) 
VSsSs 


Ground 
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Outline Dimensions 


* HM514900JP Series (CP-28D) 


18.17(0.715) 
18.54max(0.730max) 


28 19 


10.1640.13 


14 
0.74 (0.029) 


0.4380.10 | 1.27(0.050) 
+ 
(0.01720.004) O/0.10(0.004) 


_« HMS514900ZP Series (ZP-28) 


35.58(1.401) 
36.57max (1.440max) 


O.1;: 
0.5020:68 


(0.02023: 993 


eS a es eee 
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11.18+0.13 
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) 


7O L008 
-O.L. 00 


2.4070: 34 
(0.094 


| 


9.4020. 25 
(0.3700. 010) 


(0.01073: 9o4 


79 


Bab, tl 


76 


UT INEW PRODUCT) of ff iii ye 


Rev. 3 
Mar. 16, 1990 


HM514160JP/ZP-7/8/10 


262,144-Word X 16-Bit Dynamic Random Access Memory 


The Hitachi HM514160 are CMOS dynamic RAM organized as 262,144-word x 16-bit. 
HM514160 have realized higher density, higher performance and various functions 
by employing 0.8 um CMOS process technology and some new CMOS circuit design 
technologies. The HM514160 offer Fast Page Mode as a high speed access mode. 


Multiplexed address input permits the HM514160 to be packaged in standard 
400-mil 40-pin plastic SOJ, standard 400-mil 40-pin plastic ZIP. 


Feature | Ordering Informations 
* Single 5 V (+10%) Type No. Access Time Package 
| HM514160JP-7 70 ns 400-mil 40-pin 
* High speed HM514160JP-8 80 ns plastic SOJ 
- Access time HM514160JP-10 100 ns (CP-40D) 
' 70 ns/80 ns/100 ns (max) HM514160ZP-7 70 ns 400-mil 40-pin 
HM514160ZP- 8 80 ns plastic ZIP 
* Low power dissipation HM514160ZP-10 100 ns (ZP-40) 
- Active mode 
715 mW/660 mW/605 mW (max) 
- Standby mode 11 mW (max) 
* Fast page mode capability 
* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 
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Pin Arrangement 


e HM514160JP Series e HM514160ZP Series 
1/00 C2 390) 1/015 
1/0iQj3 38()1/014 


1/02C)4 — 37(191/013 
1/03 C)5 367) 1/012 


Vec C16 351Vss 
1/047 341/011 
1/05 (18 3310 1/010 
1/06 9 3201/09 
1/07 (410 3111/08 (TBD) 
NC C11 30ONC 
NC (12 2910 LCAS 
WE O13 28 UCAS 
RAS(414 2700E 
AQT15 260 A8 
AO C16 25CA7 
ai17 24 AG 
a2C18 23005 
a3C19 220004 
Vee C120 Fides 


(Top View) (Bottom View) 


Pin Description 
Pin Name Function 
AO-A9 Address input 


Refresh address input 
I/00-I/015 Data-in/data-out 


RAS Row address strobe 
UCAS, LCAS Column address strobe 

WE Read/write enable 

OE Output enable 

VCC Power (+5V) 

VSS Ground 
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Outline Dimensions Unit: mm(inch) 


° HM514160JP Series (CP-40D) 


25.80(1.016) 
26. 16max (1.030max) 


11.1840.13 
(0.440+0.005) 


(0. 1380.01) |(0.400+0. 005) 


“~ 
aOQ 
0° 
loko) 
oko) 
+ | 
= 
oO 
>) 
i) 
Ww 


0.43+0.10 
(0.017+0.004) (0.370+0.01) 
1} 0.10(0.004) 
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HM514180JP/ZP-7/8/10 


262,144-Word X 18-Bit Dynamic Random Access Memory 


The Hitachi HM514180 are CMOS dynamic RAM organized as 262,144-word x 18-bit. 
HM514180 have realized higher density, higher performance and various functions 
by employing 0.8 um CMOS process technology and some new CMOS circuit design 
technologies. The HM514180 offer Fast Page Mode as a high speed access mode. 


Multiplexed address input permits the HM514180 to be packaged in standard 
400-mil 40-pin plastic SOJ, standard 400-mil 40-pin plastic ZIP. 


Feature Ordering Informations 
* Single 5 V (+10%) Type No. Access Time Package 
| HM514180JP-7 70 ns 400-mil 40-pin 
* High speed HM514180JP-8 80 ns plastic SOJ 
- Access time HM514180JP- 10 100 ns (CP-40D) 
70 ns/80 ns/100 ns (max) HM514180ZP-7 70 ns 400-mil 40-pin 
HM514180ZP- 8 80 ns plastic ZIP 
* Low power dissipation HM514180ZP-10 100 ns (ZP-40) 
- Active mode 
715 mW/660 mW/605 mW (max) 
- Standby mode 11 mW (max) 
* Fast page mode capability 
* 1,024 refresh cycles ---- (16 ms) 
* 3 variations of refresh 
- RAS-only refresh 
- CAS-before-RAS refresh 
- Hidden refresh 
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Pin Arrangement 


e HM514180JP Series 


400) Vss 
39(J 1/017 
38{( 1/016 
371/015 
361/014 - 
35) Vss 
3419 1/013 
331 1/012 
32001/011 
31(0 1/010 


(Top View) 


Pin Description 


Pin Name 
AO-A9 


1/00-1/017 
RAS 


Function 
Address input 


e HM514180ZP Series 


(TBD) 


(Bottom View) 


Refresh address input 


Data-in/data-out 


Row address strobe 


UCAS, LCAS Column address strobe 


WE Read/write enable 

OE Output enable | 
VCC Power (+5V) 

VSS 


Ground 
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Outline Dimensions 


¢ HM514180JP Series (CP-40D) 


25.80(1.016) 
26. 16max (1.030max) 
40 


0.43+0.10 
(0.01740.004) 


| 0.10(0.004) 
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HB56A48A/AT/B-8/10/12 


4194,304-Word x 8-Bit High Density Dynamic RAM Module 


Description 
The HB56A48 isa 4M X8 dynamic RAM module , mounted eight 4Mbit DRAM ( HAI514100JP ) 
sealed in SOJ package. An outline of the HB56A48 is 30-pin single in-line package having Lead 
types (HB56A48A , HB56A48AT ) , Socket type (HB56A48B ). Therefore, the HB56A48 makes 
high density mounting possible without surface mount technology. The HB56A48 provides 
common data inputs and outputs.Its module board has decoupling capacitors beneath the each 


SOJ. 


Feature 
@ 30-pin single in-line package 
—Lead pitch ............ 2.54mm 
© Single 5V (410%) supply 
e High speed 


Access time ............. 80ns/100ns/120ns (max.) 

e Low power dissipation 
—Active mode ........... 3.96 W/3.52W/3.08W (max.) 
—Standby mode ......... 88m W (max.) 


@ Fast page mode capabillity 
@ 1,024 refresh cycle/16ms 
¢ 3 variations of refresh 
—RAS only refresh 
— CAS before RAS refresh 
— Hidden refresh 
¢ TTL compatible 


HM Ordering Information 


>) es 
Package 
ccess time 


30-pin SIP 30-pin SIP Low Profile 30-pin SIP 
Lead type Lead type Socket type 
HB56A48A-8 HB56A48AT-8 HB5G6A48B-8 


HB56A48A-10 HB5GA48AT-10 HB56A48B-10 
HB5GA48A-12 HB5GA48AT-12 HB5GA48B-12 
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M@ Pin Out 
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Pin Name 
A0~AI10 
A0~A9 


a ac Das 


ME Pin Description 


Function 
Address Input 
Refresh Address Input 
Row Address Strobe 
Column Address Strobe 
Read/Write Enable 
Data-in/ Data-out 
Power Supply (+5V) 
Ground 


Non-connection 
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M Block Diagram 


AQ 
Al 
A2 
A3 
A4 
A5 
Ab 
A7 
A8 
AY 
Ai0 


RAS 
CAS 


UL) INEW PRODUCT] J iis 


WE 
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M@ Physical Outline 
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HM Physical Outline 


antes 


Unit: = 
Inch 


@ HB5S6A48AT serise 
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M Physical Outline 


@ HB56A48B serise 


0.25 max. 1.80 min. 
0.010 0.071 


Note: The plating of the contact 
finger ts solder coat. 


DetailA 
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HB56A48A/AT/B-8F 


4,194,304-Word x 8-Bit High Density Dynamic RAM Module 


Description 
The HB56A48 is a 4M X 8 dynamic RAM module , mounted eight 4Mbit DRAM (HM514100JP ) 
sealed in SOJ package. An outline of the HB56A48 is 30-pin single in-line package having lead 
types (HB56A48A , HB56A48AT ), socket type (HB56A48B ). Therefore, the HB56A48 makes 
high density mounting possible without surface mount technology. The HB56A48 provides 
common data inputs and outputs.Its module board has decoupling capacitors beneath the each 


SOJ. 


M@ Feature 
@ 30-pin single in-line package 
—Lead pitch. ............ 2.04mm 
@ Single 5V (410%) supply 
@ High speed 


Access time ............. 80ns (max.) 

@ Low power dissipation 
— Active mode ........... 3.96W (max.) 
—Standby mode ......... 88m W (max.) 


e Fast page mode capabillity 
@ 1,024 refresh cycle/16ms 
@ 3 variations of refresh 
—RAS only refresh 
— CAS before RAS refresh 
— Hidden refresh 
e TTL compatible 


M Ordering Information 


| 


30-pin SIP 30-pin SIP Low Profile 30-pin SIP 


ccess time lead type lead type socket type 


HB56A48A-8F HBS6A48AT-8F | HB56A48B-8F 
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M Pinout 


Pin No. Pin Name 
Da 
2 CAS A8 
3 DQO Ag 
5 DQ 
6 DQ WE 
vss 
8 DQ6 
9 NC 
10 DQ2 DQ7 
11 NC 
12 RAS 
13 NC 
14 NC 
16 Voc 
M@ Pin Description 
Pin Name Function 
A0—A10 Address Input 
AOQ—AQ- Refresh Address Input 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read/Write Enable 
DQ0— DQ7 Data-in / Data-out 
Vcc Power Supply (+5V) 
Vss Ground 
NC No connection 
@ HITACHI 
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M Block Diagram 


AQ 
Al 
A2 
A3 
A4 
A5 
Ab 
A7 
A8 
AY 
A10 


RAS 
CAS 


WE 


Vcc 
Vcc (30) 


(9) C=0.22pF x8 


Vss (22) 


Vss 


(4) 
(5) 
(7) 
(8) 
(11) 
(12) 
(14) 
(15) 
(17) 
(18) 
(19) 


(27) 


(2) 
(21) 


(1) 
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MO—7 Vcc 
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M@ Physical Outline 


inch 


mm 


Unit: 


@ HB56A48A serise 
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@ HB56A48AT serise 


M@ Physical Outline 


90.14 
3.549 
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M@ Physical Outline 


Unit -=— 


@ HBS6A48B serise 


0.25 max. 1.80 min. 
0.071 


Note: The plating of the contact 
finger ts solder coat. 


DetailA 
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HB56A49A/AT/B-8/10/12 


4,194,304-Word x 9-Bit High Density Dynamic RAM Module 


Description 
The HB56A49 isa 4M X9 dynamic RAM module , mounted nine 4Mbit DRAM (H41514100JP ) 
sealed inSOJ package. An outline of the HB56A49 is 30-pin single in-line package having Lead 
types (HB56A49A , HB56A49AT ) , Socket type ( HB56A49B ). Therefore, the HB56A49 makes 
high density mounting possible without surface mount technology. The HB56A49 provides 
common data inputs and outputs and also provides separate I/O on parity bit for parity check. 
Its module board has decoupling capacitors beneath the each SOu. 


M Feature 
@ 30-pin single in-line package 
SICA DITCH: 13464. oe aa ease 2.54mm 
e Single 5V (£10%) supply 
e High speed 


Access time ............. 80ns/100ns/120ns (max.) 

e Low power dissipation 
—Active mode ........... 4455mW/3960m W/3465mW (max.) 
—Standby mode ......... 99mW (max.) 


e Fast page mode capabillity 
@ 1,024 refresh cycle/16ms 
e 3 variations of refresh 
— RAS only refresh 
— CAS before RAS refresh 
— Hidden refresh 
e TTL compatible 


M Ordering Information 


Package 
ccess time Lead type Lead type Socket type 


30-pin SIP 30-pin SIP Low Profile 30-pin SIP 


HB56A49A-8 HB5GA49AT-8 HB5GA49B-8 
HB5GA49A-10 HB56A49AT-10 HB5GA49B-10 
HB56A49A-12 HB5GA49AT-12 HB5GA49B-12 
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H Pin Description 


Pin Name 
A0~A10 
A0~AQ 
RAS 
CAS, PCAS 
WE 
DQ0~DQ7 
PD 
PQ 
Vcc 
Vss 
NC 


Pin No. Pin Name 
Das 
2 CAS A8 
3 DQO Ag 
5 DQs 
6 ‘WE 
8 DQs 
9 NC 
10 DQt 
r PQ 
12 RAS 
13 PCAS 
14 PD 
1 Voc 
Function 
Address Input 
Refresh Address Input 
Row Address Strobe 
Column Address Strobe 
Read / Write Ienable 
Data-in/ Data-out 
Parity Data-in 
Parity Data-out 
Power Supply (+5V) 
Ground 
Non-connection 
HITACHI 


HM Block Diagram 


A0 
Al 
A2 
A3 
A4 
AS 
Ab 


pcas (28) 
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PD 
PQ 
DQ7 


DQ6 
DQ5 


DQ4 


Mi~9 Vcc 


C=0.22uF x9 
ee (9) et 
Mi~9 Vss 
ee (22) : ; 
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Mi Physical Outline 


mm 


Unit: 


IncNn 


@ HB56A49A serise 
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M@ Physical Outline 


@ HBS6A49AT serise 


212.46, 
0.491 


. 15.0max 
0.591 


2.54min 
0.10 
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@ Physical Outline 


@ HB56A49B serise 


1.80 min. 
0.071 


Note: The plating of the contact 
finger is solder coat. 


DetailA 
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HB56A49A/AT/B-8F 


4,194,304-Word x 9-Bit High Density Dynamic RAM Module 


Description 


The HB56A49 is a 4M X9 dynamic RAM module , mounted nine 4Mbit DRAM (HM514100JP ) 
sealed in SOJ package. An outline of the HB56A49 is 30-pin single in-line package having lead 
types (HB56A49A , HB56A49AT ) , socket type (HB56A49B ). Therefore, the HB56A49 makes 
high density mounting possible without surface mount technology. The HB56A49 provides 
common data inputs and outputs.Its module board has decoupling capacitors beneath the each 


SOu. 


M Feature 

@ 30-pin single in-line package 
—Leadpitch ............ 2.54mm 

@ Single 5V (410%) supply 

@ High speed 


Access time ............. 80ns (max.) 

e Low power dissipation 
~ Active mode ........... 4455mW (max.) 
—Standby mode ......... 99mW (max.) 


@ Fast page mode capabillity 
@ 1,024 refresh cycle/16ms 
@ 3 variations of refresh 
— RAS only refresh 
—CAS before RAS refresh 
— Hidden refresh 
e TTL compatible 


M@ Ordering Information A | 


| 30-pin SIP 30-pin SIP Low Profile 30-pin SIP 
Access time lead type lead type socket type 


| 80ns  ——s | HB56A49A-8F HB56A49AT-8F | HB56A49B-8F 


HITACHI 


103 


ILLINEW PRODUCT] Ui 


M Pinout 


Pin No. Pin Name 
1 Voc DQ4 
2 A8 
3 Ag 
5 DQ 
5 WE 
Vss 
8 DQ6 
9 NC 
10 DQ2 DQ7 
11 PQ 
12 RAS 
13 PCAS 
14 PD 
15 Veo 
M@ Pin Description 
Pin Name Function 
AO0—A10 Address Input 
A0Q—AQ9 Refresh Address Input 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
DQ0— DQ7 Data-in / Data-out 
Vcc Power Supply (+5V) 
Vss Ground 
NC No connection 
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M@ Block Diagram 


ULL INEW PRODUCT] J] 


AO = 
Al = 
A2 3 
A3 7 
a 
oe 
Abo te 
Ay ( : 
A8 SUL 
AQ so 
A10 (13) 
cae 7 
RAS (27) 
CAS on 
we < 
(29) PD 
peas. 28) (26) 6 
(25) DQ7 
2) DQ6 
20 
( Eee 
te) DQ4 
Vcc (1) , 
(9 C=0.22pF x9 
Vss ay 
oak Sees MO — SS 
Vss (22) 
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™ Physical Outline 


@ HB56A49A serise 
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M Physical Outline 


mm 
inch 


Unit: 


@ HB56A49AT serise 


eB V0. 
90°21 
16S°0 
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M@ Physical Outline 


@ HB56A49B serise 


1.78 
i 0.07 


0.25 max. 


Note: The plating of the contact 
finger is solder coat. 


Detail A 
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HB56A49BR-8/10/12 


4,194,304-Word x 8-Bit High Density Dynamic RAM Module 


Description 


Rev.0 | 
Dec. 13, 1989 


The HB56A49BR is a 4M X9 dynamic RAM module , mounted 9 pieces of 4Mbit DRAM 
(HM514100JP ) sealed in SOJ package. An outline of the HB56A49BR is 30-pin 

single in-line package. Therefore, the HB56A49BR makes high density mounting possible 
without surface mount technology. The HB56A49BR provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOU. 


M@ Feature 
@ 30-pin single in-line package 
—Lead pitch ............ 2.54mm 
@ Single 5V (+10%) supply 
@ High speed 


Access time ............. 80ns/100ns/120ns (max.) 

@ Low power dissipation 
—Active mode ........... 4455mW/3960mW/3465mW (max.) 
—Standby mode ......... 99mW (max.) 


@ Fast page mode capabillity 
@ 1,024 refresh cycle/16ms 
@ 3 variations of refresh 
— RAS only refresh 
— CAS before RAS refresh 
—Hidden refresh — 
e TTL compatible 


M Ordering Information 


Part No. 
HB5S6A49BR-8 
HB56A49BR-10 
HB56A49BR-12 


Package 


30-pin SIP 
socket type 
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M@ Pinout 


Pin No. Pin Name 
1 Voc DQ4 
; CAS AB 
3 Ag 
4 A10 
5 DQ 
6 WE 
8 DQé 
9 NC 

10 DQ? 
11 PQ 

12 RAS 
13 PCAS 


in ae 
on | 

‘ 
AID 

slo 
(on ie md ®) 
< | +9 
Q 
Ss 


M@ Pin Description 


Pin Name | Function 
A0—A10 Address Input 
A0—A9- Refresh Address Input 
RAS Row Address Strobe 
CAS Column Address Strobe 
WE Read / Write Enable 
DQ0— DQ7 Data-in/ Data-out 
Vcc Power Supply (+5V) 
Vss Ground 
NC No connection 
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M@ Block Diagram 


AQ 
Al 
A2 
A3 
A4 
AS 


PCAS 


(4) 
(5) 
(7) 
(8) 
(11) 
(12) 
(14) 
(15) 
(17) 
(18) 
(19) 


(27) 


(2) 
(21) 


(28) 


ULLINEW PRODUCT)! Ui ii/ 


(1) 
(30) MO-8 Vcc 


Vcc 


Vcc 


C=0.22nFx9 
Vss (9) B 
E caephantoment MO0O-8 Vss 
Vss (22) 
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M Physical Outline | 
.. mm 
Unit: ere 


@ HBS6A49BR 


88.90 5.28 max. 
3.500 0.208 
82.14 
3.234 
3.175 
0.125 


20. 45 max 
0.805 
(1) 
Nw, 


10.16 
0.400 
6.35 


THO yaa) 
| asa | ee 
0.100 
1.27 
0.050 


2.03 
0.080 


7.62 
0.300 


DetailA 


Note: The plating of the contact finger 
is solder coat. 
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Rev. 0 
{ Sep. 28, 1989 


HB56B49A/AT/B-8/10/12 


4,194,304-Word X 9-Bit High Density Dynamic RAM Module 


Description | 
The HB56B49 is a 4M X9 dynamic RAM module , mounted nine 4Mbit DRAM (HM514101JP ) 
sealed in SOJ package. An outline of the HB56B49 is 30-pin single in-line package having Lead 
types (HB56B49A , HB56B49AT ) , Socket type (HB56B49B ). Therefore, the HB56B49 makes 
high density mounting possible without surface mount technology. The HB56B49 provides 
common data inputs and outputs and also provides separate I/O on parity bit for parity check. 
Its module board has decoupling capacitors beneath the each SOJ. 


mM Feature 
@ 30-pin single in-line package 
—~Lead pitch ............ 2.54mm 
@ Single 5V (410%) supply 
@ High speed 


Access time ............. 80ns/100ns/120ns (max.) 

@ Low power dissipation 
—Active mode ........... 4455mW/3960mW/3465mW (max.) 
—Standby mode ......... 99mW (max.) 


@ Nibble mode capabillity 

@ 1,024 refresh cycle/16ms 

@ 3 variations of refresh 
—RAS only refresh 
—CAS before RAS refresh 
— Hidden refresh 

e TTLcompatible 


M@ Ordering Information 


es 2 | 
30-pin SIP 30-pin SIP Low Profile 30-pin SIP 
Access time Lead type Lead type Socket type 


HB56B49A-8 HB56B49AT-8 HB56B49B-8 
HB56B49A-10 HB56B49AT-10 HB56B49B-10 
HB56B49A-12 HB56B49AT-12 HB56B49B-12 
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M@ Pin Out 


Pin No. Pin Name 
Da 
2 A8 
3 Ag 
: DQ 
Dai WE 
Vss 
8 DQé 
9 Vss NC 
10 DQ? 
1 PQ 
12 2 RAS 


—_ 
(Se) 
bo 
oO 
ge) 
©) 
> 
({ 


DQ3 


—_ 
ro 
> 
o>) 


pond 
on 
‘ 
ao 
© | 
ae) 
7) 


M@ Pin Description 


Pin Name 
A0~A10 
A0~AQ > 
RAS 
CAS, PCAS 
‘WE 
DQ0~DQ7 
PD 
PQ 
Vcc 
Vss 
NC 


Function 
Address Input 
Refresh Address Input 
Row Address Strobe 
Column Address Strobe 
Read / Write Enable 
Data-in / Data-out 
Parity Data-in 
Parity Data-out 


Power Supply (+5V) 
Ground 
Non-connection 
© HITACHI 
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M Block Diagram 


‘KG (4) 


a (5) 


eee 
a3 —8) 
aan 
as £12) 
pe) 
az £15) 
je 
ag 12) 
(19) 
A10 


(27) 


(2) 
(21) 


RAS 
CAS 
WE 


(26) 
(29) 
(25) 


pcas (28) 


(23) 
(20) 


(16) 


C=0.22uFx9 
Vss (9) : 
7 ae M1i~9 Vss 
Vss (22) | 
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M@ Physical Outline 


@ HB56B49A serise 
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M@ Physical Outline 


mm 
inch 


Unit: 


@ HB5S6B49AT serise 


16S 0 
xewW Q'S] 
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M@ Physical Outline 


@ HB56B49B serise 


0.25 max. 1.80 min. 
0.010 


Note: The plating of the contact 
finger is solder coat. 


DetailA 
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Rev.0 | 
Oct. 02, 1989 


HB56C49A/AT/B-8/10/12 


4,194,304-Word x 9-Bit High Density Dynamic RAM Module 


Description 
The HB56C49 is a 4M X9 dynamic RAM module , mounted nine 4Mbit DRAM (HM514102JP ) 
sealed in SOJ package. An outline of the HB56C49 is 30-pin single in-line package having Lead 
types (HB56C49A , HB56C49AT ) , Socket type (HB56C49B ). Therefore, the HB56C49 makes 
high-density mounting possible without surface mount technology. The HB56C49 provides 
common data inputs and outputs and also provides separate I/O on parity bit for parity check. 
Its module board has decoupling capacitors beneath the each SOU. 


M@ Feature 
@ 30-pin single in-line package 
—Lead pitch ............ 2.54mm 
@ Single 5V (410%) supply 
@ High speed 


Access time ............. 80ns/100ns/120ns (max.) 

@ Low power dissipation 
—Active mode ........... 4455mW/3960mW/3465mW (max.) 
—Standby mode ...... ... 99mW (max.) 


@ Static column mode capabillity 
® 1,024 refresh cycle/16ms 
® 3 variations of refresh 
—RAS only refresh 
=€S before RAS refresh 
— Hidden refresh 
e TTLcompatible 


M@ Ordering Information 


Package 
30-pin SIP 30-pin SIP Low Profile 
Access time Lead type Lead type 
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M@ Pin Out 


UELINEW PRODUCT) | LiL 


Mi Pin Description 


Pin Name 
AO0~A10 
A0~AQ - 
RAS 
CS,PCS 
‘WE 
DQ0~DQ7 - 
PD 
PQ 
Voc 
Vss 
NC 


Pin No. Pin Name 
; ee Dad 
2 A8 
3 Ag 
5 DQs 
6 ‘WE 
8 DQ6 
9 NC 
10 DQ? 
1 PQ 
12 RAS 
13 PCS 
14 PD 
16 Voc 
Function 
Address Input 
Refresh Address Input 
Row Address Strobe 
Chip Select 
Read / Write Enable 
Data-in / Data-out 
Parity Data-in 
Parity Data-out 
Power Supply (+5V) 
Ground 
Non-connection 
© HITACHI 
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M@ Block Diagram 


mG (4) 


Al 9) 


Pewee 
ie 
peeecal 
as £12) 
ne 
ee 
4g) 
Ag (18) 
Ato += 


(27) 


(2) 
(21) 


RAS 
cs 
WE 


(26) 
(29) 
(25) 


Pcs (28) 


(23) 
(20) 


(16) 


ae need M1i~9 Vcc 
Vcc (30) 


C=0.22pF x93 
Vss (9) ‘ 
oo anne M1i~9 Vss 
Vss (22) 
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M@ Physical Outline 


@ HB56C49A serise 
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M Physical Outline 


nch 


mm 


Unit: 


@ HBS6C49AT serise 


1670 
90°C1 
16S 0 
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mM Physical Outline 


@ HB56C49B serise 


1.80 min. 


Note: The plating of the contact 
finger is solder coat. 


DetailA 
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HB56D132BR-8/10/12 


1,048,576-Word X 32-Bit High Density Dynamic RAM Module 


Description 


Rev.0 | 
Jan. 12,1990 


The HB56D132BR is a 1M X 32 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 
(HM514400JP) sealed in SOJ package. An outline of the HB56D132BR is 72-pin single in-line 
package.Therefore, the HB56D132BR makes high density mounting possible without surface 


mount technolgy. The HB56D132BR provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOu . 


M@ Feature 
@ 72-pin single in-line package 
- Lead pitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
e High speed 


- Access time ............ 80ns/100ns/120ns (max) 

@ Low power dissipation 
- Activemode ........... 3.78W /3.36W /2.94W (max) 
- Standby mode .......... 84mW (max) 


@ Fast page mode capability 
@ 1,024refresh cycle/16ms 
@ 2 variations of refresh 
-RAS only refresh 
- CAS before RAS refresh 
e TTL compatible 


M Ordering Information 


Part No. 
HB56D132BR-8 
HB56D132BR-10 
HB56D132BR-12 


Package 


72-pin SIP 
socket type 
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HM Pinout 


fom ae 37 pin 72 pin 
Pin No. Pin Name 
ee DQul 
2 ee ee ee ee DQ27 
3 | paw | 21 | paz | 39 | Vss_ | 87 |" Dale 
oe eo TAS Daas 
6 a CAS3_ | 60 | _—DQ29 
7 | paw | 2 | pase | 43 | CASI DQu3 
s | pas | 2% | par | 44 | DQs0 
9 | peo | 27 | pez | 4 | N DQu4 
| 28 


[ar | 4s no ee | gat 
“WE 


10 | Yoo | 64 | 

[nc | 29 | No | a7 G15 

12 | 66 | NC 

13 DgQs PDI 

| As | 33 | NC | 51] go | 69 | 

16 RAS? PD4 

17 NC 
M Pin Description | M@ Presence Detect Pinout 

Pin Name Function 


pond 
jee) 
© 
2) 
wn 


A0— AQ Address Input 
A0—AQ- Refresh Address Input 
DQ0-— DQ31 Data-in/ Data-out 
CASO—CAS3_ {| Column Address Strobe 
“RASO,RAS2 Row Address Strobe 


<|zl</</S 
<|<|<|< 
Hla 1A 1G 


WE Read / Write Enable 
Vcc Power Supply (+ 5V) 
Vss Ground 
PD1—PD4 Presence Detect Pin 
NC No connection 
ve © HITACHI 
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m@ Block Diagram RASO 
CASO 


DQO 01 CAS RAS 
DQ1 
DQ2 
DQ3 


DQ4 
DQ5 
DQ6 
DQ7 


DQ8B 01CAS RAS 


RAS2 
CAS2 
DQ16 01CAS RAS 
DQ17 
DQ18 
DQ19 


CAS3 


DQ24 
DQ25 
DQ26¢€ 
DQ27 


DQ28 
DQ29 
DQ30 
DQ31 


A0 - A9@————_-> D0 - D7 
WE @———?>D0-D7 


* DO-D7 :HM514400JP cara Pre 
Vss ee D7 
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m Physical Outline 


- Unit: ee 


Detail A Detail B 


0.25max. 
0.010 


Note : The plating of the contact finger is gold. 
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HB56D232B-8/10/12 


2,097,152-Word Xx 32-Bit High Density Dynamic RAM Module 


Description 


Rev.0 
Nov. 15. 1989 


The HB56D232B is a 2M X32 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 
(HM514400JP) sealed in SOJ package. An outline of the HB56D232B is 72-pin single in-line 
package. Therefore, the HB56D232B makes high density mounting possible without 


surface mount technolgy. The HB56D232B provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOJ but only on the one side of its module board. 


M@ Feature 
@ 72-pin single in-line package 
- Lead pitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
@ High speed 


- Access time ............ 80ns/100ns/120ns (max) 

@ Low power dissipation 
- Active mode ........... 3.99W /3.57W /3.15W (max) 
- Standby mode .......... 168mW (max) 


@ Fast page mode capability 
® 1,024 refresh cycle/16ms 
@ 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 
e TTLcompatible 


M@ Ordering Information 


Part No. 
HB56D232B-8 |  80ns_ | 
HB56D232B-10 
HB56D232B-12 


Package 


72-pin SIP 
socket type 
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m@ Pinout 


ae oa 37 pin 72 pin 
Pin No. Pin Name 
a DQu. 
TT 
s [pas [a] ba20 | a8 | as | a 
a 
5 CASS 0929 
8 DQ3 26 DQ7 RASO 62 DQ30 
9 DQ19 27 RASI1 63 DQ14 
10 Cc 28 A 64 DQ31 
11 29 é - “WE 65 DQI5 


67 PDI 


PD2 
PD3 


bd 
iN 
> 
bo 
eo 
bo 


oo 
CO 
av 
> 
(A 
oO 
: 
bh 
& 
co 


p— 
On 
> 
oo 


RAS2 52 DQ25 70 PD4 
DQ10 11 NC 


Vss 


pout 
(ep) 
> 
oN 
Go 
wx 


pa | ee 
G | BO 
me 1O01Q 
— | © 
<i 


> 
(oP) 
a 
Od } On 
i 
T1Q 
: 
De 
o 
i 
we) 
oO 
25 
no 


-—_ 
ae, 
> 
Or 


18 


| 60 
| él 
| 62 
| 63 
| 64 
65 
4 | nc | 6 | NC 
a 
68 
1168 
70 
bt 
72 


m Pin Description 


Pin Name Function 
A0Q—AQ9 Address Input 
A0—AQ , Refresh Address Input 


DQ0—DQ31 Data-in/ Data-out 
CAS0—CAS3 Column Address Strobe 
RASO—RAS3 Row Address Strobe 


WE Read / Write Enable 
Vcc Power Supply (+5V) 
Vss Ground 
PD1—PD4 Presence Detect Pin 
NC No connection 
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m@ Block Diagram RASO RAST 


DQ6 D3 


CAS 1 


DQ8 
DQ9 
DQ10 
DQ11 


DQ12 
DQ13 
DQ14 D7 
DQ15 


Vf 
DQ20 CAS RAS 1/01 RAS CAS 
DQ21 1/02 
DQ22 D10 
DQ23 


CAS3 


DQ24 01 CAS RAS 
DQ25 02 

DQ26 03 ODl2 
DQ27 


DQ28 
DQ29 
DQ30 D15 
DQ31 


A0 - A9@————— D0 - D15 
WE @———?D00-Di5 


* DO-D15:HM514400JP Vcc: @ 0-15 


CO -C7 


Vss eS -D15 
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m@ Physical Outline 


ci 


00000 
00000 


0 


0 


00000  d0000 
RARE 
avai — Twa 


31 & - 00D 00000 gq ooon, nooo 


ss 8 aii “oooog 0 ai 
> V4) Aipynprprennnnnnnnannnnnennannnanans 


00000 
00000 


00000 


00000 0000 


00000  d0000 
00000 


Detail B 


2.54Min. 
0.100 


0.25max. 
0.010 


Note : The plating of the contact finger is gold. 
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HB56D232B-8F 


2,097,152-Word xX 32-Bit High Density Dynamic RAM Module 


Rev.0 
Nov. 15, 1989 


Description 


The HB56D232B is a 2M X 32 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 
(HM514400JP) sealed in SOJ package. An outline of the HB56D232B is 72-pin single in-line 
package. Therefore, the HB56D232B makes high density mounting possible without 

surface mount technolgy. The HB56D232B provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOJ but only on the one side of its module board. 


M Feature 
@ 72-pin single in-line package 
- Lead pitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
@ High speed 
- Access time ............ 80ns (max) 
@ Low power dissipation 
- Active mode ........... 3.99W (max) 
- Standby mode .......... 168mW (max) 
° Fast page mode capability 
® 1,024refresh cycle /16ms 
@ 2 variations of refresh 
- RAS only refresh 
- CAS before RAS refresh 
e TTL compatible 


M Ordering information 


Part No. 


Access time Package 


72-pin SIP 


HB56D232B-8F 
Socket type 
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@ Pinout 


1 pm 36 ed 37 pin 72 pin 
Pin No. Pin Name 
We Le xe} | Ne] DQii 
2_| pao | 2 | pas | 3 | Nc | 86 |  dQe7 
3 | pai | 21. | pao | 39 | Vs | 57 | DQu 
4 | par | 2 | pas | 40 | CASO | 58 | Dqzs 
5 | pa | 23 | pea | 4 | Case | 59 | Vee 
6 | pa | 2 | pas | 42 | CASs | 60 |  Dazs 
7 | pais | 2 | pez | 43 | Casi | 61 |. dais 
s {| pas |. 2% | pe7 | 44 | RASO. |. 62 |  DQso 
9 hs ae ee pDQi4 
10 | Voc =| 28-- | AT 6 | NC. | 64 =| Qs 
Te 
2 | ao | 30 =| ee | 8 | CNC] Cs | NC 
13 PDI 
15 RASS | 51 | pao | 69 |  Pp3 
16 RAS2_ | 52 | D@25. | 70 |  PD4 
17 NC 
18. Vss 
m@ Pin Description | m Presence Detect Pinout 
Pin Name Function Pin No. HB56D232B-8F 
A0—AQ9 Address Input 67 | PDI | NC 
AO—A9 | Refresh Address Input 68 NC 
DQ0—DQ31__| Data-in/ Data-out 69 NC 
‘CASO—CAS3_ | Column Address Strobe | 70 Vss 


RASO—RAS3 Row Address Strobe 


“WE Read / Write Enable 
Vcc Power Supply (+5V) 
Vss Ground 
PD1—PD4 Presence Detect Pin 
NC No connection 
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m@ Block Diagram RASO 
CASO 


DQ0 
DQ! 
DQ2 
DQ3 


DQ4 
DQ5 
DQ6 
DQ7 


CAS3 


DQ24 
DQ25 
DQ26 
DQ27 


DQ28 
DQ29 
DQ30 
DQ31 


ULINEW PRODUCT) J Ui 


RAS 1 
I 
/. 
fs 
D7 
ii-= 7 
RAS3 
? 
£4 
V4 


VO1CAS RAS 
02 
03 015 


A0 -A9@————> D0 - 015 
WE @——>D0-D15 


* DO-0D15: HM514400JP Vcc @——_y—— > D0 - D15 


Vss_ 
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m Physical Outline 


3.175 | fF) a : 
2-Poazs fal i i 
ti i. ze : 

R1.57 SA 0000 noon nooo ‘non on] 
R 0.062 00 a 7 


ooono © oon 92 ono —ooon0 
GOCE EE CT CAT CHE 


00 
sar | 
NOAA | s 
NW  & | 


Detail A Detail B 


0.100 


0.25max. 
0.010 


Note : The plating of the contact finger is gold. 
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Rev.1 . 
Jul. 10, 1989 


HB56D136B-8/10/12 


1,048,576-Word X 36-Bit High Density Dynamic RAM Module 


Description 
The HB56D136B is a 1M X 36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 


(HM514400JP) sealed in SOJ package and 4 pieces of IMbit DRAM (HM511000JP) 
sealed in SOJ package. An outline of the HB56D136B is 72-pin single in-line package. 
Therefore, the HB56D136B makes high density mounting possible without surface 
mount technolgy. The HB56D136B provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOuJ . 


M Feature 
@ 72-pin single in-line package 
- Leadpitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
® High speed 


- Access time ............ 80ns/100ns/120ns (max) 

@ Low power dissipation 
- Active mode ........... 5.25W /4.62W /3.99W (max) 
- Standby mode .......... 126mW (max) 


@ Fast page mode capability 
® 1,024refresh cycle/16ms 
@ 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 
e TTLcompatible 


M Ordering Information 


Part No. Package 


HB56D136B-8 
HB56D136B-10 
HB56D136B-12 


72-pin SIP 
socket type 
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M Pinout 


1pin 36 pe 37 pin 72 pin 
Pin No. Pin Name Pin No. Pin Name 
oe Dai 
pea nel reas 56 DQ30 


i DQ22 57 DQ13 
CASO 58 DQ31 
CAS2 59 Voc 


me 
2 | 20 
3 21 
4 22 | De 
5 ot ee ee 
6 =a 
7 25 
8 26 
9 eee 


— 
a 

[pes | 42 | cass [60 pasa 
oe [—peee | 43 | CASI paid 
[per | 44) ASG Dass 
nga oes [as [ne sf 
r =r 
12 veo | 48 | No | es | Ne 
i NC 
r Daa Vss 


-@ Pin Description 


Pin Name Function 
A0—AQ9 Address Input 
AQ—AQ ° Refresh Address Input 


DQO0— DQ35 Data-in/ Data-out 
CASO—CAS3_ {| Column Address Strobe 
RASO,RAS2 Row Address Strobe 


WE Read / Write Enable 
Vcc Power Supply (+ 5V) 
Vss Ground 
PD1—PD4 Presence Detect Pin 
NC No connection 
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m@ Block Diagram 


* DO-D7 :HM514400JP 
MO - M3: HM511000JP 


DQ35 


WY 


7. 

tA 3 
701CAS RAS 
02 

YZ 

Y 

“4 

7. 
VO01CAS RAS 
02 
1/03 

7 ae 


CAS RAS 
Din/out M3 


A0 -A9e@———_—_-> D0 - 07, M0 - M3 


e————_> D0 - D7, M0 - M3 


Sy -D7,M0-M3 


CO-C11 


e—_1-—__—_» 0 - D7, M0 - m3 
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m Physical Outline 


mM 
arts Ss 
nch 
| 107.95 = 
: 4.25 A 
Le 101.193 
Bs 3.984 
5.28 Max, 
0.208 | 
i 
3.175 IN 
-oas || f | td TH _ | 
. | i ? \ me 
‘ rN 
XN ' *{ ® 
R 1.57 % im 
R0.062 \ Hi | 3 — | 
TN . ; — 5 . 
5 ad ana es us 
red 26.35 ane} | 
ec ; se 1.04 
2.0300 iM sles.o« a 
0.08¢ 35 1 . slike 44.45 s 
0.257! : | 1.75 
Detail A Detail B 


0.25max. 
0.010 


Note : The plating of the contact finger is gold. 


© HITACHI 


EL INEW PRODUCT) | ff 


Rev.0 
Dec. 13, 1989 


HB56D136BR-8/10/12 


1,048,576-Word X 36-Bit High Density Dynamic RAM Module 


Description 
The HB56D136BR is a 1M X36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 
(HM514400JP) sealed in SOJ package and 4 pieces of IMbit DRAM (HM511000JP) 
sealed in SOJ package. An outline of the HB56D136BR is 72-pin single in-line package. 
Therefore, the HB56D136BR makes high density mounting possible without surface 
mount technolgy. The HB56D136BR provides common data inputs and outputs. 
Decoupling capacitors are mounted beneath each SOu . 


M@ Feature 
@ 72-pin single in-line package 
- Leadpitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
@ High speed 


- Access time ............ 80ns/100ns/120ns (max) 

@ Low power dissipation 
- Activemode ........... 5.25W / 4.62W /3.99W (max) 
- Standby mode .......... 126mW (max) 


@ Fast page mode capability 
@ 1,024refresh cycle/16ms 
@ 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 
¢ TTLcompatible 


M@ Ordering Information 


Part No. 
HB56D136BR-8 | 80ns 
HB56D136BR-10 
HB56D136BR-12 


72-pin SIP 
socket type 
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M@ Pinout 


ius oun 37 pin 72 pin 
cc TC DQu2 
2 [pao | 2 | pda | 38 | pas | se | pave 
3 | pais | 21 | paz | 39 | ss | 57 | 
a a 
6 a DQ32 
7 | pazo | 2 | paz | 43 | CASi_ | 61 | Dau 
8 | pas | 2 | per | 44 | Raso | 62 |  DQ33 
9 | pea | 27 | pes | 4 | Nc | 63 |  Dais 
| Veo | 2 | a7 | 46 | NC | 64 |  DQ34 
mof| ne | 29 | ne | 47 | We | 6 |  Ddaie 
2 | Ao | 30 | Voc {| 48 | NC | 6 | NC 
13 ES Te PD1 
15 a PD3 
i | Ad | 84 | RAS? |o52 | aes | m0 | SP 
7 fas fas | paz | ss] pan | 1 | Ne 
is | ae | 36 | pas | 54 | pao | 72 | Vs 
M@ Pin Description Mi Presence Detect Pinout 

Pin Name Function HB56D136BR 
A0—A9 Address Input 


A0—AQ Refresh Address Input 
DQ0—DQ35 Data-in/ Data-out 


CAS0—CAS3 Column Address Strobe roe 


RASO,RAS2 Row Address Strobe 


‘WE Read / Write Enable 
Vcc Power Supply (+ 5V) 
Vss Ground | 
PD1—PD4 Presence Detect Pin 
NC No connection 
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m Block Diagram RASO 


01CAS RAS 
1/02 


DQ4 01CAS RAS 
DQS5 102 
DQ6 03 02 


7. 


7 
CAS RAS 
DQ35 Din/out M3 


A0 -A9@—————_> D0 - D7, M0 - M3 
WE @———?D0-D7,M0-M3 


* DO-D7 :HMS514400JP = vec. @—-y D0 -- D7, M0- M3 


CO-C11 


MO - M3: HM511000JP Vss @——1-—__—__» D0 - D7, M0 - M3 
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m Physical Outline 


9.30 max _, 
0.366 ~ ji 


Detail A 


| tons | t00ns_ | 120s 


Note : The plating of the contact finger is gold. 


2.54Min. 
0.100 


0.25max. 
0.010 
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iL Rev.0 
! Dec. 12, 1989 
. Ae 


HB56D136BR-8F 


1,048,576-Word X 36-Bit High Density Dynamic RAM Module 


Description | 
The HB56D136BR is a 1M X36 dynamic RAM module, mounted 8 pieces of 4Mbit DRAM 


(HM514400JP) sealed in SOJ package and 4 pieces of 1Mbit DRAM (HM511000JP) 
sealed in SOJ package. An outline of the HB56D136BR is 72-pin single in-line package. 
Therefore, the HB56D136BR makes high density mounting possible without surface 
mount technolgy. The HB56D136BR provides common data inputsand outputs. 


Decoupling capacitors are mounted beneath each SO . 


M Feature 
® 72-pin single in-line package 
- Lead pitch ............. 1.27mm 
@ Single 5V(+ 5%) supply 
e High speed 


- Access time ............ 80ns (max) 

@ Low power dissipation . 
- Active mode ........... 5.25W (max) 
- Standby mode .......... 126mW (max) 


@ Fast page mode capability 
® 1,024refresh cycle/16ms 
@ 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 
® TTLcompatible 


mM Ordering information 


Part No. 


Access time Package 


72-pin SIP 


HB56D136BR-8F 
Socket type 
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M@ Pin Out 


a eo eu 37 pin 72 pin 
eC DQi2 
2 | pao | 20 | par [as | ass [se | Deve 
3 | pais | 2 | azz | 39 | ss |? |S 
4 a ee ee DQ3i 
6 i Cass | 60 | —_—DQ32 
7 | daz | 2% | pom | 43 | Casi | 6 | Dai 
8 | pas | 6 | a7 | 4s |S RASO | 62 | Q33 
9 | paar {| 27 | pas | 45 | NC | 68 | Qs 
10 | Mec =| 28 | AT | te | NCCT 4 | 
AO Date 
wz | ao | 30 | Voc | 48 | NC | 6 | WNC 
i {| ar | ts || oot] Ps 
4 {| az | 32st | 0] er, PD2 
i | as | 33 | NC ot S| ao] 6s PD3 
6 | Ad | 34 | ASR | 52, |S Dazs, | 70 | PDA 
A 

M Pin Description M Presence Detect Pin Out 
Pin Name Function Pin No. HB56D136B-8F 
A0~AQ Address Input 67 Vsg 
A0~AQ Refresh Address Input 68 Vsg 
DQ0~DQ35 Data-in/ Data-out 69 PD3 NC 
‘CASO~CAS3 ‘| Column Address Strobe 70 PD4 Vss 
RASO,RAS2 Row Address Strobe 
WE Read/ Write Enable 
Vcc Power Supply (+ 5V) 
Vss Ground 
PD1~PD4 Presence Detect Pin 
NC Non-connection 
a © HITACHI 


m Block Diagram 


* DO~D7 :HM514400JP 
MO~M3 : HM511000JP 


DQ35 


/01CAS RAS 


VO1CAS RAS 
02 
03 


D2 


7 sae 


/01CAS RAS 
1/02 


VO1CAS RAS 
1/02 
1/03 
“/, 
CAS RAS 
Din/out M1 
Y 
Y 
Y 


7 


CAS RAS 
Din/out M3 


A0~A9 @————> D0~D7, MO~M3 


o—————-> D0~D7, MO~M3 
DO~D7, MO~M3 


CO~C11 


DO~D7, MO~M3 
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m Physical Outline 


2.54Min. 
0.100 


Note: The plating of the contact finger is gold. 
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HB56D236B-8/10/12 


'2,097,152-Word X 36-Bit High Density Dynamic RAM Module 


Description 


UL INEWPRODUCT) | ff ii 


Rev.1 
Jul. 10. 1989 


The HB56D236B is a 2M X 36 dynamic RAM module, mounted 16 pieces of 4Mbit DRAM 
(HM514400JP) sealed in SOJ package and 8 pieces of 1Mbit DRAM (HM511000JP) 
sealed in SOJ package. An outline of the HB56D236B is 72-pin single in-line package. 


Therefore, the HB56D236B makes high density mounting possible without surface 


mount technolgy. The HB56D236B provides common data inputs and outputs. 


Decoupling capacitors are mounted beneath each SOJ but only on the one side of its 


module board. 


M Feature 
e 72-pin single in-line package 
= 190 ad PIICH, sy 4ckatoe au 1.27mm 
@ Single 5V(+ 5%) supply 
e High speed 


- Access time ............ 80ns/100ns/120ns (max) | 
@ Low power dissipation 

- Active mode ........... 5.57W /4.94W / 4.31 W (max) 

- Standby mode .......... 252mW (max) 


® I*ast page mode capability 
@ 1,024 refresh cycle/16ms 
e@ 2 variations of refresh 

- RAS only refresh 

- CAS before RAS refresh 
e TTL compatible 


Ordering information 


Part No. 
HB56D236B-8 
HB56D236B-10 
HB56D236B-12 


Package 


72-pin SIP 
socket type 
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m@ Pin Out 


1 ey 36 an 37 pin 72 pin 


Pin No. Pin Name 
vss as ne DQu7 DaQi2 


2 Dao 
4 DQl DQ31 
6 DQ32 
7 DQu4 
= [pes Dasa 
on 
10 DQ34 
1 DQu6 
| Ao | 30, | co E48 | NCL | NC 
13 DQe PD1 
15 RASS | 51 | D@io | 69 | PDs 
18 Vsg 
@ Pin Description @ Presence Detect Pin Out 


Pin Name Function HB56D236B 
Pin No. | Pin Name 
A0~AQ9 Address Input 100ns 
A0~A9 Refresh Address Input 


DQ0~DQ35 Data-in/ Data-out 
CASO~CAS3 Column Address Strobe 
RASO~RAS3 Row Address Strobe 


NC 


“WE Read / Write Enable 
Vcc Power Supply (+5V) 
Vss Ground 

PD1~PD4 Presence Detect Pin 


NC NonOconnection 


© HITACHI 


m Block Diagram RASO 


DQ35 


A0N~AQ9 
WE 
* DO~D15 : HM514400JP Vcc 
MO~M7 : HM511000JP Vss 


UL INEW PRODUCT) 


01 RAS CAS 
1/02 

1/03 D1 

1/04 


SN 


01 RAS CAS 
1/02 
03 D2 


104 
OE 


CAS RAS RAS CAS 
Din/out io : Din/out Mi 


V01CAS RAS 
1/02 


1/03 


D3 


Vj 
CAS RAS RAS CAS 
Din/out M2 Din/out M3 
Vj 
, 
“/, 


01CAS RAS 
1/02 

1/03 D1i5 
04 

OE 


aes 
CAS RAS 
Din/out M6 Din/out M7 


o—————-> D0~D15, MO~M7 
o—————-> D0~D15, MO~M7 


o—_-+—> D0~D15, M0~m7 
Ge 


cO~C11 
DO~D15, MO~M7 


7 
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H Physical Outline 


FFT Oe Pew | | 
\/ 
‘ nonnnnoa“nnann TN ee. 
KH 


re NI 
ale Pe ees 1/7 | 6.35) | “ | 
0.25 11.04 BiSejs 1.27 typ 
“1-004 1 Bice GS 0.05 7H 
a 44.45 “N ca 
ia 1.75 el 
B 
Detail A Detail B 


2.54Min. 
0.100 


29-2 


Note: The plating of the contact finger is gold. 
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Rev. 6 
Jans. V5 7990 


HM628128 Series 


131072-Word xX 8-Bit High Speed Hi-CMOS Static RAM 


The Hitachi HM628128 is a CMOS static RAM 
organized 128k-word x 8-bit. It realizes higher HM628128P Series 
density, a ea performance and low power consump- 
tion by employing 0.8um Hi-CMOS process 
techno ogy - 

It offers low power. standby power dissipation, 
therefore it is suitable for battery back-up 
oye ecne The device, packaged in a 525 mil SOP 
(460 mil body SOP) or a 600 mil plastic DIP, is 
available for high density mounting. 


Features | (DP-32) 
¢ High speed: Fast Access time 70/85/100/120 ns (max.) HM628128FP Series 
« Low power | | 
Standby: 10 Ee Aye) awe re t0n) 

Operation: 75 mW (typ.) 
Single 5V supply 
Completely static memory 

No clock or timing strobe required 
Equal access and cycle times . 
Common data input and output - Three state output 
Directly TIL compatible - All inputs and outputs 
Pape of battery back up Oper en kl & SL) 


(FP-32D) 


chip selection for battery back up 


Pin Arrangement Pin Description 

| Pin Name Function 

; | Age AO - Al6 Address 

7 te? | I/00 - I/07 Input/Output 

é a etal Chip select 

3 te CS2 Chip select 

: alo WE Write enable 
1701 OE Output ee 
1/05 NC NO connection 
1/03 Ver Power supply 

(Top view) VSs Ground 
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Ordering Information 
Part No. Access, Package Part No. Access { Package 
HM628128P-/7 HM628128LP-/SL 
HM628128P-8 HM628128LP-8SL 


HM628128P-10 HM628128LP-10SL 600 mil 
HM628128P-12 HM628128LP-12SL 32 pin 
HM628128LP-/7 Plastic 
HM628128LP-8 DIP 
HM628128LP-10 
HM628128LP-12 
HM628128FP-7 HM628128LFP-7SL 70ns 
HM628128FP-8 HM628128LFP-8SL | 85ns . 
HM628128FP-10 100ns | 525 mil HM628128LFP-10SL|100ns | 22> mil 
HM628128FP-12 120ns | 32 pin HM628128LFP-12SL|120ns | 34 pin 
HM628128LFP-7 70ns Plastic Plastic 
HM628.128LFP-8 85ns SOP SOP 
HM628128LFP-10 100ns 
HM628128LFP-12 120ns 
Block Diagram | 
——o Vcc 
Menory Matrix —OVss 


512 x 2048 


Input 
Data 


Contro 
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DC Characteristics ( Ta = 0 to +70°C, Vcc = 5 V 410%, Vss = OV ) 


Parameter Symbol Min Typ™1 Max Unit Test Conditions 
Input leakage current | Int | - - Z yA Vin = Vss to Vcc 
Output leakage current | Iz | - - 2 HA csi = yiat ane ; VIL> 
Or IL; 
V1/0 = ss to VCC 
Operating Pewee supply Icc - 15 35 mA CS1 = VILe CS2 = Vix; 
current: D others = = VyH/VIL 
IT/0 = 
Min.cycle, duty=100%, 
Icci - 45 = 70 mA CSi = VIL, CS2 = VIH, 
others = = tpa/Vo1 
Operating power supply | 11/0: = 
current 
| I 15 30 mA dey = 100%, a 
CC2 pat uty = Z/ 
CS1<0.2V, C82 2’ Voc 
_VyH2Vcc-0.2V, a Iog-9 oy 
Standby Vcc current: DC Ispg - 1 3 mA CSl = VIH CS2 = Vip 
or CS2 = VIL 
: sie - 0.02 2 mA Vin 7 : V ee 
tandby = YCC - : ’ 
current cYy: DC TsBl = *2 100*2 CS2 2 YEG - 0.2 V or 
ee” 503 
Output low voltage ~ Vor - - 0.4 V Io, = 2.1 mA 
Output high voltage VoH 2.4 - - V IoH = -1.0 mA 


Note: 1. Typical values are at Vec=5.0V,Ta=+25°C and specified loading. 
2. This characteristics is ren ceen only for L-version. 
3. This characteristics is guaranteed only for SL-version. 
Capacitance ( Ta = 25°C, f = 1.0 MHz ) 


Parameter Symbol Min Typ Max Unit Test Conditions 
Input capacitance Cin = a. 8 pF Vin =0 V 
Input/output capacitance CT/0 - - 10 pF VIjO.= 0 °V 


Note: 1. This parameter is sampled and not 100 % tested. 
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Rev, 3 
April 9,1990 


HM628128 TSOP Series 


131,072-Word X 8-Bit High Speed Hi-CMOS Static RAM 


The Hitachi HN628128 is a CMOS static RAM 
Geet tees yore 8-bit. ig gers higher 
ensity igher performance an Ow power consump- 
tion b ee ern O.8ym Hi-CMOS Bioces: : Pin Name Function 


Pin Description 


technology. AO - Al6 Address 
it offers low power eueneny ‘aud dissipation, SS 
‘therefore it is suitable for battery back-up I/OO - I/07 Input/Output 
systems. _ . ; 
The device,packaged in a 8mm x 20mmiTSOP is available Ee Pep Selec’ 
for high density mounting. : CS2 Chip select 
Features WE Write enable 
¢ High speed: Fast Access time 70/85/100/120 ns (max.) OE Output enable 
« Low power —- 
Standby: 10 pW eye.) CL/ioxah version) - NC NO connection 
Operation: 75'‘mW (typ.) ——_ 
- Single 5V supply Vcc Power supply 
¢ Completely static memory a aaa 
No clock or timing strobe required Vss Ground © 


Equal access and cycle times 

Common data input and output - Three state output | 

Directly TIL compatible - All inputs and Sarpuce 

a) aera of battery back up operation (.L/L-xxL version} 
chip selection for battery back up °: 


ee ¢ 6 


Pin Arrangement 


A& L_] | JAS 
AS t_] | JA 2 
AB ({_] Al 
AT (Cl TAO 
Al 2 | ejJtfoo 
Al1l4 Felt foi 
A16(__]| ay Acr: 
NC ([_] fe) | jJVSS 
vccL_|} | jt /fo3 
A13sC Pi /o4 
CS 2t__) | JI fos 
SWEC_ | ISOs 
A13C_] fT eI SOF 
Aas (__ TY jJ/CSsi 
AS L_J | JAIL O 
All O | LYOs 
(Top View) (Top View) 
(a) Normal Type Pin Arrangement (bob) ReVerse Type PIn Arrangement 
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Ordering Information 


Standby Standby 
Part No Access Package Part No Access Package 
Current Current 


HM6 281 287-7 HM628128R-7 

HM6 281 281-8 HM6 281 28R-8 

HM628128T-10 HM6 281 28R-10 

HM6 281 28T-12 Normal-Vend | HM628128R-12 Reverse Vend 
HM6 281 28LT-7 Type HM6 281 28LR-7 Type 

HM6 281 28LT-8 32pin HM6 281 28LR-8 382pin 

HM6 281 28LT-10 Plastic HM6 281 28LR-10 Plastic 

HM6 281 28LT-12 8mm x 20mm | HM628128LR-12 8mm x 20mm 
HM6 281 28LT-7L TSOP HM6 281 28LR-7L TSOP 
HM628128LT-8L | HM6 281 28LR-8L 


HM6 281 28LT-10 HM6 281 28LR-10 
HM6 281 28LT-12 HM6 281 28LR-12 


Memory Matrix 
512 x 2048 


1/0 0 © cs 
. Colunn 1/0 
Colucn Decoder 
1/0 7 © 


O lo e O O O O re) 
AS AY All AI0° AO Al. A2’ Aj 


/\ SL 


Timing Pulse Gen. 
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SS 


DC Characteristics ( Ta = 0 to +70°C, Vcc = 5 V+ 10%, Vss = 0 V ) 


Parameter Symbol Min Typ™1 Max Unit Test Conditions 
Input leakage current | Ip | : - 2 pA Vin = Vss to Vcc 
Output leakage current | Izo | - - 2 pA ce es oe = VIL, 
VI/ = arate to Voc “Tks 
Operating pedse supply Lee - 15 35 mA CSl1 = Vqz, CS2 = Vry, 
current: D 


others =" H/VIL 
1T/0 = 0 ay 


Min. VG) duty=100%, 


Iccl - 45 70 mA VIL, CS2 = Vin, 
others = = Vrn/VIL 
Operating power supply LT/O-= 
current 
7 Cycle time = lus, 
Icc2 . 15 30 mA suey = 100% ey, Q = 0 mA 
6S150.2V,. -CS2 G 0.2V 
VtH2Vcc- 0. 2V, VIL 6. 2V 
Standby Vcc current: DC Isp - 1 3 mA CSl = VIH CS2 = VIH 
or C82 Vib 
Standby V eu 2 A RES Veo - 0.2 V 
tandby CC - : ’ 
current cYy: DC TSB1 AS *2-°1900%*2 CS2 2 Mele - 0.2 V or 
SENET Ea pA OVSC $0.2 V 
=. 2 50° 2x 
Output low voltage VOL - - 0.4 V Io, = 2.1 mA 
Output high voltage VOH 2.4 - - V IJIoH = -1.0 mA 


Note: %*1l: Typical values are at Vec=5.0V,Ta=+25°C and specified loading. 
*2: for L-version 


*3: for L-xxL version,13 uA max. at Ta=0 to 40°C. 
Capacitance ( Ta = 25°C, f = 1.0 MHz ) 


Parameter Symbol Min Typ Max Unit Test Conditions 
Input capacitance Cin - - 8 pF Vin =0 V 
Input/output capacitance CI/o - - 10 pF VIsjo = OV 


Note: 1. This parameter is sampled and not 100 % tested. 
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SEATING. PLANE 


( 
ne ES ETE, 


| ee 


NOTE 

1) “0” dc#s not include mold 
flash or protrusions. 

2) “L” is the length of terminal 


for soldring to a substrate. 


COMMON’ OIMENSION 


3) Hatching area indicates 


index area. This area includes 


~ 

08) e) 
we] - 
O O 
— 

169) O 
0) a) 
oO O 


2) 
ro) 
eo) 
~ 
vo) 
iN) 
~ 


more than half of index mark. 


4) Controlling dimension 


mM 
~ 
00) 
O 
0.8) 
NO 
O 


; Millimeter 
OO; 50 BSC 


S) On reverse vend type package, index area 
is the area that include (**)mark. 


ro 
Oo} 0 
fh} @ 
O; O 
ne) 
O 
ne) 
Oo 


THIN SMALL OUTLINE(TSOP) PERIPHERAL TERMINALS 8 x 29 BODY(PLASTIC) 
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Rev. 1,  Apr,20.’90 


HM66205L-85/10/12 


524,288-Word X 8-Bit High Density CMOS Static RAM Module 


The HM66205 is a high density 4M - bit static RAM module consisted of 4 pieces HM628128LTS 
products (TSOP type 1M static RAM) and a HD74ACT138FP equivalent product (SOP type CMOS 
decoder logic) . 

An outline of the HM66205 is the standard 600 mil width 32 pin dual-inline package. Its pin © 
arrangement is completely compatible with 4M - bit monolithic static RAM. 

The HM66205 offers the features of low power and high speed by using high speed CMOS devices. 
And, the HM66205 makes high density mounting possible with no ‘surface mount technology . 

These features make the HM66205 ideally suited for high density compacted memory systems. 


M@ Features M@ Pin Arrangement 


, , | A18 Vec 
@ High density 32 pin DIP 
- Mounting 4pcs. of 1M static RAM (TSOP: HM628128LTS) and A16 AIS 
CMOS decoder logic (SOP ; HD74ACT138FPequivalent ) A14 A17 
e Pin compatible with 4M monolithic static RAM A12 al WE 
@ High speed 
- Fast access time 85ns/100ns/120ns (maximum ) Al Al3 
@ Equal access and cycle time A6 | 6 A8 
@ Completely static RAM . AS AQ 
- Noclock or timing strobe required 
@ Low Power standby and low power oparation A4 8 ROP Siew au 
. Standby 40 pW (typical ) A3 | 9 OE 
- Oparation . 80 mW (typical ) A2 A10 
® Comon data input and output, three state outputs _ 
@ Capable of battery backup operation Al C5 
@ Directry TTL compatible: All inputs and outputs A0 //0 8 
V0 1 V0 7 
| 02 /O 
M@ Type of Products e ne 
VO 3 /O5 
Part No [hes in a 
: 600 - mil 
HM66205L - 10 ; : eo 
HM66205L- 12 32-pin DIP M@ Pin Description 
Pin Name Function 
AO — Allg Address 
1/01 ~ 1/08 Input/Output 
CS Chip Serect 
WE Write Enable 
OE Output Enable 
Vcc Power Supply 
Vss Ground 
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M@ Block Diagram 


A0~A16 © 
AlT ©—— 
A18 —— 
cs © 
Vec (O) 

// °2 Decoder 
1/01~1/08 

aE ° ar (1150 
© 


*1.RAM No.1 - No.4: HM628128 LTS 
*2. CMOS Decoder : HD74ACT138FP 


M Mode Selection 


x i 
“Reed Pepa [ | Dow | toe [Readeyce -@ 
in 


Write 


Write cycle @ 


Note: X = Don’tcare(H or L) 


M Absolute Maximum Ratings 


Voltage on any pin relative to Vss V 
Power dissipation W 
Operating temperature range °C 
Storage temperature range | 3G 
Storage temperature range under bias °C 
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M Package Dimensions 
Unit : mm(inch) 


53.34(2.10) 
(53.60 max. (2.11max.)) 


2.54min 


0.38min 
(0.015min) 


9.84max. _ 
(0.23max.) 


iy 2.94(0.100 1.02(0.040) 
7.62(0.30 0.35-0.59 
(0.014—0.023) 


_15.24(0.600) 
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HM658512 Series 


524,288-Word X 8-Bit High Speed Pseudo Static RAM 


Feature 


° ses 5VC(+10%) 
¢ High speed 
Access time 
CE. ACCESS “CIMe ..4.04-44-4eal Ss Sees 80/100/120 ns 
Cycle time : 
andom read/write cycle time...160/180/210 ns 
¢ Low power 
250 mW typ. Active 
350 pW typ. Standby 
e All inputs and outputs TIL compatible 
¢ Package 
32-pin dual-in-line plastic package 
32-pin SOP ora 
e Non multiplexed address 
e 2048 refresh cycles (32 ms) 
¢ Refresh functions 
LP-version...Address refresh DP-version 
Automatic refresh 
Self refresh 


Ordering Information 


Type No. Access Package 
HM658512LP-8 80 ns 
HM658512LP-10 100 ns | 
HM658512LP-12 120 ns 600 mil 
HM658512DP-8 80 ns 32-pin 
HM658512DP-10 100 ns plastic DIP 
HM658512DP-12 120 ns 
HM658512LFP-8 80 ns 
HM658512LFP-10 100 ns } 
HM658512LFP-12 120 ns 32-pin 
HM658512DFP- 8 80 ns plastic 
HM658512DFP-10 100 ns SOP 


HM658512DFP-12 120 ns 


HITACHI 


ET INEWPRODUCT) | ff iii 


Rev. 3 Dec. 1989 


...Address refresh 
Automatic refresh 
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Pin Arrangement Pin Description 
Pin Name Function 
; AO - A18 Address 
; I/00 - I/07 Input /output 
7 CE Chip enable 
;  OE/RFSH —«dOut put enable/Refresh 
Vcc Power supply 
Vss Ground 


(Top View) 


Block Diagram 


Row Memory Matrix 
Decoder (2048x256 )x8 


ae Column 1/0 
SiS) ial aaanle Decoder 


| Address Latch Control} Latch qaeoee Tack nt 


Pe 


Timing Pulse Cen. 


CE/RFSA Baer: Write Contro 
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Package Dimensions, Unit: mm (inch) 


HM658512P Series © HM658512FP. Series 


'DP-32 FP-32D 
2 
oO 
° 
~ 
om 
41.9(1.650) oe 
42.5max.(1.673max.) x 
32 17 E 
TS 
sis 
a 
Se 
ei a 1. 00ma:x 
1 (0.039mas) 
| 
|| 4.2 ~ $5.24 0 ao’? #9 
TT (0.047) ~ c se (0.600) | . 25 rj 
€ec& x 2 ; (0.01623 @) 
pare 
So 1OoN 
— “us 


) 


2.$4+0.25 5 £ 
(0.100 + 0.010) (0.019£0.000) 3 § 
) 
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Rev. 1 
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HN27C4096 Series 


262.144-Word x 16-Bit CMOS UV ERasable and Programmable ROM 


The Hitachi HN27C4096G/CC is a 4-Mbit ultraviolet erasable and electrically programmable ROM, 
featuring high speed and low power dissipation. Fabricated on advanced fine process and high speed 
circuitry technique, the HN27C4096 makes high speed access time possible. Therefore , it is suitable for 
16-bit microcomputer systems using high speed microcomputer such as the 80286 and 68020. The 
HN27C4096 offers high speed programming using page programming mode. This device has the 
package variation of cerdip-40pin and JLCC-44pin. 


Features 
e High speed rreseeseererees Access time 100ns/120ns/150ns(max) 
e Low power dissipation °*'"": Standby mode: 5ypW (typ), Active mode: 35mW/ MHz (typ) 


e Fast high reliability page programming and fast high-reliability programming 

- Programming voltage :+12.5V D.C. 

* Program time: 3.5sec (min) (Theoretical in Page programming) 
# Inputs and outputs TTL compatible during both read and program modes 
@ Pinarrangement ‘*'''*'**: 40-pin JEDEC standard, 44-pinJLCC JEDEC standard 
Device identifier mode °:::: Manufacturer code and device code 


Ordering Information 


Type No. Access Time Package 
HN27C4096G-10 100ns 600mil 
HN27C4096G-12 120ns 40-pin Cerdip 
HN27C4096G-15 150ns ec 
HN27C4096CC-10 100ns } 
HN27C4096CC-12 120ns ee ao 
HN27C4096CC-15 150ns 
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Pin Arrangement 


HN27C4096G HN27C4096CC 


013 O14 O15 CE Vpp NC Vee AI7 A16 AIS A14 


9 2021 22 23 24 25 26 27 28 
L Ly 


03 02 01 00 OE NC AO Al A2 AZ AG 


(Top View) 


(Top View) 


Pin Description 


Pin Name Function 
A0-A17 Address 
Y/O0-1/O15 Input/output 
CE Chip enable 
OE Output enable 
Voc Power supply 
Wes gical power 
Vss Ground 
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Package Outline Unit:mm (inch) 


~ 
nm 
wn 
(=) 
=~ 
wo 
wo 
@z 


1$.24(0 600) 


(0 248max ) 


(0.01029 $83) 


1 o | 
oustos 


(0. 100max.) (0 100 + 0 010) (0019 +0 004) 


Preliminary 


Seea a Dimmention (mm) 
ymoo ; 


pa | oss | 073 | 0.84 
| 0.33 | 0.46 | 0.53 


Aa 


peo | | 


€2 


° 
— ew ee ws we we ee ee Oe oe 
i] 


ee 
Deve | —— 
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HN29C101 Series 


131,072-Word x 8-Bit CMOS Flash Erase Type EEPROM 


The Hitachi HN29C101 is a 131072-word x 8-bit CMOS flash erase type EEPROM, realizing on-board 
programming. It programs or erases data only on on-board power supply (Vcc/Vpp). The logic level of Vy 
(12 V) is unnecessary for address pins and control pins and command inputs are unnecessary because it 
provides an erase control pin (EE). When erasing, its control pins, address bus and data bus become free, 


by control latch. It also provides the status polling function to inform the erase completion to CPU. 


Features 
e On-board power supply (Vcc/Vpp)::: Vec=5 V + 10% 
Vpp=Vcc—1Vto Vcc (Read) 
Vpp=12.0 V + 0.4 V (Erase/Program) 
@ High speed vcrrrrrcrsstssrssee eee) Access time 120ns/150ns/200ns (max) 
e Single hign speed programming -:- Byte program 
Program time: (200 ps typ.) single pulse 
@ On-board erase function::::*:*+:::-** Chip erase 
Erase time: (2s typ) 
Address, data, control latch function 
Status polling function 
@ Low power dissipation’: **':*****'":'** I¢¢g = 30 mA typ (Read) 
Ioc = 20pA max (Standby) 
Ipp= 30 mA typ (Erase/Program) 
Ipp= 20uA max(Read/Standby) 
@ Erasing endurance ‘*'****+'*'*'*:*"*** More than 100 times 
(Please do not over-program on the programmed bits.) 
@ Pinarrangement: st st terete 32-pin JEDEC standard 
e Package tre teeeteeeesesersereeeeess 39 pin DIP 
32-pin TSOP 
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Block Diagram 


AS 
, ea 

AQ X- 1024 x 1024 
Al2 Decoder Memory Matrix 
Sg gee 

A16 


a eat 
OE C Bee Lo Nl) ag Ad. AiO aie 
Serer [ser 

0 > —— | 


wae 


[> : High Threshold Inverter 
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Bite rene cment Pin Description 


HN29C101P 
Pin Name Function 
; A0-A16 Address 
2 1/00-1/07 Input/output 
: CE Chip enable 
5 OE Output enable 
6 PGM Programming enable 
: EE Erase enable 
9 Vcc Power supply 
Ves a power 
Vss Ground 


AS AZ AIS Vpp PGM A14 AB All 
A12 | A16 [Vee /EE /A13/ AY 


16 14 12 10987654321 


O 


15 13 11 


Ordering Information — 


Type No. Access Time Package 

HN29C101P-12 120ns 32-pin Plastic 
HN29C101P-15 150ns DIP 
HN29C101P-20 200ns (DP-32) 
HN29C101TS-12 120ns lls 
Fe ak eae ay ye 8 Sea eo ma utline 
HN29C101TS-15 150ns Package 

18 20 22 24 26 28 30 32 HN29C101TS-20 200ns (TF P-32DA) 


17.19 21 23 25 27 29 31 


A3 SAI / VO0/ O02] 1/03 \VOS5 \ 1/07 10 


A2 AO WO1 Vee VWO4 WO6 CE OE 


(Top View) 
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M Package Outline Unit:mm (inch) 


32Pin DIP 


41.9(1.650) 
| 32 42.5max.(1.673 max.) ‘3 | 


13.7max.(0.$39max.) 


13.4 (0.528) 


an leed 


(0.047) 


Omin.) 


0 min 
0.0 i 
—-| 


19.24 
| (0.600) 


(0.200max.) 


2.54£0.25 0.48+0.1 
(0.100+0.010) (0.019+0.004) 


Sémin. 


2 


x 
« 
E 
©o 
bed 
nm 
“eT 
c 
< 
-— 
=) 
o 
°o 
— 


32Pin TSOP 


8.0(0.315) 


12.40(0. $88) 


| 0.50(0.020) 
+ 
0.2040.10 0.08(0.003)M 


(0.008 + 0.004) 


— 


0.002) 


0.50+0.10 | 
(0.020 + 0.004) - TFP-32DA 


14.040.2 
(0.551 40.008) 


(0. 05max) 


0.18+0.05 


(0.006 
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HN62444 Series 


262,144 x 16-Bit / 524,288 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 


The HN62444 is a 4-Mbit CMOS mask-programmable gy pi, Arrangement 
ROM organized either as 262144 words by 16 bits or as 
524288 words by 8 bits. Realizing low power con- 
sumption, this memory is allowed for battery operation. 
In addition, the HN62444, which provides large capacity - 
of 4M bits, is ideally suited for kanji character 
generators. 


M@ Features 
@ Single +5 V Power Supply 
@ Three-State Data Output for OR-Tieing 
® TTL Compatible 
@® Maximum Access Time : 100 ns (Max.) 
@ Low Power Consumption : 150mW (Typ.) active 
SuWw (Typ.) standby 
@ Byte-wide or Word-wide Data Organization with BHE 


BHE 


D15/A-1 


GVIVVOF ab BD 


1 
0 
E 
S 
E 
0 
8 
1 
9 


M@ Block Diagram 


AQ 


3-State 


Address Memory Hex / 


Buffer Array Byte 


D15 


BHE=Viy ; 16-bit (D15~D0O) 


= BHE=Vy_ ; 8-bit (D7~D0O) 
oly Pa * ; A-1is least significant address. 
OE So When BHE is ‘low’, D14~D8 goes 


the high impedance state. 
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M@ Pin Arrangement 


A3 
A2 
Al 
AO 
‘cE 
NC 

Vss 
OE 
DO 
D8 
D1 


(Top View) (Top View) 
HN62444FP HN62444F 
11-12-13 pin and 36-37-38 pin are 
Mi Orderling Information connected to inner lead frame. 


Mi Absolute Maximum Ratings 
VT 


SuppiyVokage «dee ‘| -03 
fallinputand Outpun Vohage | vr | -0.3 ~Vvecvoa | vV [1 
Operating Temperature Range | To | 0 ~ 470 | | 
— 
— 


Oia“ 


Storage Temperature Range -55 ~ +125 
Temperature Under Bias Thias -20 ~ +85 


Note) 1: With respect to VSS. 
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HN62408 Series 


524,288 X 16-Bit / 1,048,576 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 


The HN62408 is a 8-Mbit CMOS mask-program-mable Mf Pin Arrangement 
ROM organized either as 524288 words by 16 bits or as 
1048576 words by 8 bits. Realizing low power con- 
sumption, this memory is allowed for battery operation. 
In addition, the HN62408, which provides large capacity. 
of 8M bits, is ideally suited for kanji character 
generators. 


M@ Features 
® Single +5 V Power Supply 
@ Three-State Data Output for OR-Tieing 
® TTL Compatible 
@® Maximum Access Time : 200 ns (Max.) 
@ Low Power Consumption : 100mW (Typ.) active 
S5pW (Typ.) standby 
@ Byte-wide or Word-wide Data Organization with BHE 


M Block Diagram 


AO DO 
3-State 
Address Memory Hex / 
Output 
Buffer Array Byte 
‘ann 
A18 D15 
/ (D7) 
le = 
BHE Tf BHE=Vjy ; 16-bit (D15~D0) 
es BHE=Vy_ ; 8-bit(D7~D0O) 
(A-1)* a * ; A-1is least significant address. 
OE Se When BHE is ‘low’, D14~D8 goes 


the high impedance state. 
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M@ Pin Arrangement 


™ © 
JFTMwORm_M -— =— 
I@qaqaqdcdqd€d 


SFIMIN 
BER 


OZ SOF ZEEE 


- © Om 


Seeeeeeacee 
a aAt~>7O"a 
(Top View) (Top View) 
HN62408FP HN62408F 


12-13 pin and 36-37 pin are 


M Orderling Information connected to inner lead frame. 


Mi Absolute Maximum Ratings 
Ve 
V 


C -0.3 ~ +7.0 V 1 


SuppiyVokage id: (Vcc ce 
filinputand OvtputVokage | vr | -03 ~Veceo3 | V [1 


Note) 1: With respect to VSS. 
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HN624016 Series 


1,048,576 x 16-Bit / 2,097152 x 8-Bit CMOS MASK 
PROGRAMMABLE READ ONLY MEMORY 


The HN624016 is a 16-Mbit CMOS mask-programmable ROM organized either as 
1048576 words by 16 bits or as 2097152 words by 8 bits. Realizing low power con- 
sumption, this memory is allowed for battery operation. In addition, the HN624016, 
which provides large capacity of 16M bits, is ideally suited for kanji character 
generators. 


Mi Features 
@ Single +5 V Power Supply 
® Three-State Data Output for OR-Tieing 
© TTL Compatible 
® Maximum Access Time : 200 ns (Max.) 
@ Low Power Consumption : 100mW (Typ.) active 
SuW (Typ.) standby 
@ Byte-wide or Word-wide Data Organization with BHE 


M Block Diagram 


AO DO 
| 3-State 
Address Memory Hex / 
Output 
Buffer Array Byte 
Buffer 
A19 . D15 


ad en ale as 
(A-1)* = BHE =Vyy ; 16-bit (D15~DO) 
BHE=Vj- ; 8-bit (D7~D0O) 


* ; A-1is least significant address. 
When BHE is ‘low’, D14~D8 goes 
the high impedance state. 
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M@ Pin Arrangement 


COIs a|Z 


~ CO OmMn m 


(Top View) (Top View) 

HN624016P HN624016F 
12-13 pin and 36-37 pin are connected to inner 
lead frame. 7 


M Orderling Information 


Supply Voltage 


Note) 1: With respect to VSS. 
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